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INTRODUCTION 
P r i o r  t o  man's i n f luence ,  C a l i f o r n i a  contained over 5 m i l l i o n  a c r e s  o f  
wetland h a b i t a t .  Today, l e s s  t han  500 thousand a c r e s  remain. The popu- 
l a t i o n s  o f  water-associated w i l d l i f e  which l i v e  on t h e s e  wetlands have 
dec l ined  p ropor t iona te ly .  For it i s  gene ra l ly  accepted t h a t  any given 
u n i t  of l a n d  o r  water  i s  only capable of  suppor t ing  a s p e c i f i c  number 
of  f i s h  and w i l d l i f e .  I f  t h e  l and  and i t s  h a b i t a t  i s  l o s t  o r  i t s  car ry-  
i n g  capac i ty  reduced through man's a c t i v i t i e s ,  t h e  f i s h  and w i l d l i f e  
w i l l  be l o s t  o r  reduced i n  number accordingly.  The i d e a  t h a t  w i l d l i f e  
so d i sp l aced  w i l l  j u s t  move somewhere e l s e  i s  erroneous s i n c e  t h e  remain- 
i n g  h a b i t a t  gene ra l ly  i s  suppor t ing  maximum populat ion.  
I n  some cases ,  h a b i t a t  l o s s  has r e s u l t e d  i n  t h e  nea r  e x t i n c t i o n  of 
c e r t a i n  spec i e s .  And t h e  f u t u r e  of many o t h e r s  c l e a r l y  depends on man's 
w i l l i ngness  t o  preserve  t h e i r  l i f e  requirements.  
The c o a s t a l  wetlands have been p a r t i c u l a r l y  vulnerable  t o  changes brought 
about by man's a c t i v i t i e s .  They have been f i l l e d  and dredged f o r  harbor  
development and f o r  commercial, i n d u s t r i a l ,  r e s i d e n t i a l  and r e c r e a t i o n a l  
purposes t o  t h e  e x t e n t  t h a t  r e l a t i v e l y  few a r e a s  a r e  capable of  support-  
i n g  f i s h  and w i l d l i f e .  Consequently each remaining undeveloped a r e a  
assumes an even g r e a t e r  r o l e  i n  main ta in ing  f i s h  and w i l d l i f e  resources .  
The Lake Earl /Smith River Del ta  a r e a  i s  a key c o a s t a l  wet land s i t u a t e d  
i n  nor thern  Ca l i fo rn i a .  The Lake and De l t a  have r e t a i n e d  much of  t h e i r  
va lue  t o  w i l d l i f e  and serve  a s  an important  l i n k  i n  a cha in  of  such 
wetlands t h a t  extend southward a long  t h e  P a c i f i c  Ocean from Alaska t o  
South America. Mi l l ions  o f  water-associated b i r d s  of  t h e  P a c i f i c  Fljrway 
u t i l i z e  t hese  a r e a s  a s  feeding and r e s t i n g  s t o p s  along t h e i r  migra t ion  
pa ths .  I n  C a l i f o r n i a ,  t h e s e  wetlands a l s o  se rve  a s  a  s i g n i f i c a n t  p o r t i o n  
o f  t h e  a v a i l a b l e  w in te r ing  grounds f o r  a major sha re  o f  t h e  b i r d s  w i th in  
t h e  flyway. 
The Smith River i s  a l s o  one of  t h e  S t a t e ' s  most product ive  salmon and 
s t ee lhead  s t reams.  Anadrornous f i s h  produced he re  provide thousands 
o f  ang le r  use days t o  s p o r t  fishermen and c o n t r i b u t e  s u b s t a n t i a l l y  t o  
t h e  commercial f i s h i n g  catc!h off '  t h e  no r the rn  coas t .  
Because of  t h e  importance of  c o a s t a l  wetlands t o  t h e  f i s h  and w i l d l i f e  
o f  C a l i f o r n i s ,  t h e  Department of  F ish  and Game has i n i t i a t e d  a  h igh  
p r i o r i t y  s ta tewide  inventory and assessment of t h e s e  wetlands. This 
pub l i ca t ion  i s  an i n t e g r a l  p a r t  o f  t h a t  program. 
This r e p o r t  i d e n t i f i e s  s p e c i f i c  resources  and uses ;  d i r e c t s  a t t e n t i o n  
t o  problems; and recommends courses  of a c t i o n  needed t o  i n s u r e  resource  
p ro t ec t ion .  It i s  intended a s  a  guide f o r  c i t i z e n s ,  p,anners, administra-  
t o r s  and o the r  i n t e r e s t e d  i n  t h e  use and development of C a l i f o r n i a ' s  
c o a s t a l  l and  and waters .  
The f u t u r e  of f i s h  and w i l d l i f e  resources  r e s t s  i n  t h e  hands of  t hose  
who a r e  i n  a  p o s i t i o n  t o  make l and  and  water use  dec i s ions .  The a c t i o n  
taken l o c a l l y  w i l l  not  only a f f e c t  l o c a l  resources  bilt a l s o  in t , e rna t iona l  
resources  a s  we l l .  The dec i s ions  made today w i l l  determine what i s  
saved f o r  f u t u r e  genera t ions  t o  enjoy.  
SUMMllRY 
Lake E a r l ,  a p i c tu re sque  c o a s t a l  lagoon,  and t h e  d e l t a  of  t h e  Smith 
River a r e  l o c a t e d  i n  northwestern Del Norte County, between t h e  com- 
munity o f  Crescent  Ci ty  and t h e  California-Oregon border .  The l a k e ,  
which covers  about 2,300 ac re s  o f  t h e  Smith River c o a s t a l  f l ood  p l a i n ,  
w a s  o r i g i n a l l y  p a r t  o f  t h e  Smith River  drainage.  The De l t a  i nc ludes  
approximately 8,300 a c r e s  o f  lands  and waters  i n  t h e  same f l o o d  p l a i n .  
Lake E a r l  r ece ives  waters  from a r e l a t i v e l y  s m a l l ,  shal low dra inage  
bas in  o f  32 square mi l e s ,  bu t  i s  p e r i o d i c a l l y  f looded by Smith River  
overflow. The Smith River  drainage bas in  covers about 720 square  m i l e s ,  
most o f  which l i e s  i n  C a l i f o r n i a ,  t h e  remainder i n  southern  Oregon. 
Fo res t s  of  coas t  redwood and Douglas f i r  cover most o f  t h e  upper d ra in -  
age bas ins .  The lower a r e a s  a r e  p a r t l y  c l ea red  f o r  a g r i c u l t u r e  and 
o the r  uses .  I n  a d d i t i o n  t o  c o a s t a l  f o r e s t s  and a g r i c u l t u r a l  l a n d ,  
major h a b i t a t s  i nc lude  r i p a r i a n  woodland, sand dunes, s a l t  marsh, s loughs 
and f reshwater  marsh, t i d a l  f l a t s ,  r i v e r  channels and open water .  
The upper Smith River  i s  deeply i n c i s e d  i n t o  s t e e p  canyons forming 
a unique and scen ic  a r e a  t h a t  i s  now included i n  t h e  Waterways Act of 
1971 and Wild and Scenic Rivers  Act o f  1972. 
The a l l u v i a l  f l ood  p l a i n  formed by t h e  r i v e r  a t  t h e  foo t  o f  t he  Coast 
Range Mountains has a rainy-temperate c l imate  wi th  an average r a i n f a l l  
o f  about 80 t o  90 inches ,  most of  which f a l l s  between October and A p r i l .  
Major i n d u s t r i e s  i n  t h e  a r e a  a r e  wood products ,  a g r i c u l t u r e ,  r e c r e a t i o n  
and tourism. The l and  use  i n  t h e  upper drainage of  Lake E a r l  and 
and t h e  Del ta  i s  devoted l a r g e l y  t o  t imber  product ion.  With t h e  ex- 
cep t ion  of  s m c t i i  uk)m a r e a s  near  t h e  communities of' For t  Dick and Smith 
River and t h e  wideiy sca t , te red  urban development about Lake E a r l ,  t h e  
l a n d  uses  o f  t n e  fl-ood p l a i n  z r e  p r imar i ly  a g r i c u l t u r a l .  Some urban 
encroachment on a g r i c u l t u r a l  and undeveloped l ands  i s  ev ident  t o  t h e  
south of  t h e  l a k e  and proposa ls  have been made f o r  r e c r e a t i o n a l  and 
r e s i d e n t i a l  subdiv is ions  west of  t h e  l a k e .  
Most of t h e  De l t a  l ands  a r e  i n  p r i v a t e  ownership. A few commercial 
e n t e r p r i s e s  aysoc ia ted  wi th  t o u r i s t  t r a d e  and r e c r e a t i o n a l  o p p o r t u n i t i e s  
a r e  l o c a t e d  bes ide  t h e  r i v e r  on U. S. Highway 101  and near  t h e  r i v e r ' s  
mouth. Except f o r  some County and S t a t e  Park l a n d s ,  most o f  t h e  l a n d  
surrounding Lake E a r l  is  i n  p r i v a t e  ownership. The l a k e  bottom i s  
claimed both  by t h e  S t a t e  and p r i v a t e  i n t e r e s t s  and i s  t h e  s u b j e c t  of 
l i t i g a t i o n .  
Because of  t h e  l o c a t i o n  a n d  v a r i e t y  o f  h a b i t a t  t y p e s ,  Lake E a r l ,  t h e  
Smith River De l t a  and t h e  f lood  p l a i n  a r e  extremely product ive  i n  f i s h  
and w i l d l i f e  resources .  The dense growth of  aqua t i c  vege ta t ion  and 
emergent marsh p l a n t s  makes Lake E a r l  p a r t i c u l a r l y  important f o r  t h e  many 
kinds o f  water-associated o i r d s  t h z t  migrate  through and win te r  a long  
t h e  nor thern  Ca l i fo rn i a  coas t .  And, o f  course ,  t h e  Smith River suppor ts  
one o f  t h e  l a r g e s t  runs of salmon and s t ee lhead  i n  t h e  S t a t e .  
Over 250 spec ies  of  b i r d s  and 58 spec i e s  o f  marnmals a r e  recorded w i t h i n  
t h e  Delta-Lake Ea r l  f l ood  p1ai.n and ad jacent  uplands. Water b i r d  
censuses conducted over  a three-year  pe r iod  i n d i c a t e  an average annual 
use o f  almost 3,000,000 b i r d  days a t  Lake E a r l  a lone.  
The Smith River  and i t s  t r i b u t a r i e s  provide 350 s t ream mi l e s  o f  spawn- 
i n g  and nu r se ry  a r e a  f o r  anadromous and r e s i d e n t  salmonids.  Average 
annaal  runs  inc lude  30,000 s t ee lhead ,  15,000 k ing  salmon and 5,000 
s i l v e r  salmon. The d e l t a  e s tua ry  p l ays  an important r o l e  i n  t h e  l i f e  
cyc l e  o f  o t h e r  f i s h  such a s  t h e  c o a s t a l  c u t t h r o a t ,  green s turgeon,  candle- 
f i s h ,  shad and o t h e r  marine spec ies .  Lake E a r l ,  because of  p e r i o d i c  
opening t o  t h e  s e a ,  a l s o  supports  at l e a s t  1 4  spec i e s  of  bo th  f r e sh -  
water and s a l t w a t e r  f i s h ,  i nc lud ing  t h e  k ing  and s i l v e r  salmon, c o a s t  
c u t t h r o a t  and rainbow t r o u t .  The two nor thcoas t  wet land a r e a s  a l s o  sup- 
p o r t  a modest aqua t i c  fauna t h a t  i nc ludes  l q r e y , c r a b ,  shrimp, clams, 
mussels,  some p lanktonic  c rus taceans  and a few amphibians and r e p t i l e s .  
The i n v e r t e b r a t e  organisms, a l though no t  p r e s e n t l y  u t i l i z e d  by man 
t o  any g r e a t  e x t e n t ,  a r e  important t o  t h e  eco log ica l  s t a b i l i t y  of  t h e  a r e a  
and t o  t h e  food chain t h a t  suppor ts  h ighe r  f i s h  and w i l d l i f e  spec i e s .  
The scenic  q u a l i t i e s  and abundance of  f i s h  and w i l d l i f e  a t t r a c t  many 
outdoor r e c r e a t i o n i s t s  t o  t h e  Lake Earl-Smith River  Del ta  r eg ion  and 
o f f e r  ou ts tanding  o p p o r t u n i t i e s  f o r  hunt ing,  f i s h i n g ,  n a t u r e  s tudy ,  
photography, camping and s ight -see ing ,  a s  we l l  as f o r  s c i e n t i f i c  and 
educa t iona l  use.  Tourism i s  second only  t o  t h e  lumber i n d u s t r y  i n  
con t r ibu t ion  t o  t h e  l o c a l  economy. The scenic  beauty and abundance 
of  t h e  a r e a ' s  n a t u r a l  r e sou rces ,  and proximity t o  s t a t e  and f e d e r a l  
parks ,  indeed,  g ive  Lake E a r l  and t h e  Smith River De l t a  r e a l  economic, 
a s  we l l  a s  r e c r e a t i o n a l ,  p o t e n t i a l  t o  Del Norte County. However, t h i s  
p o t e n t i a l  can only be r e a l i z e d  by i n s u r i n g  t h e  p r o t e c t i o n  of  t h e  a r e a ' s  
n a t u r a l  resources  and by provid ing  maximum o p p o r t u n i t i e s  f o r  pub l i c  use.  
Because of  t h e  r e l a t i v e  i s o l a t i o n  o f  t h e s e  c o a z t a l  wetlands i n  t h e  nor th-  
west corner  of C a l i f o r n i a  the  problems and c o n f l i c t s  of  use t h a t  ord in-  
a r i l y  t h r e a t e n  slrch v i t a l  a r ~ d  va luab le  wetland a r e a s ,  a r e  more p o t e n t i a l  
t han  a c t u a l .  The water  q u a l i t y  of  Lake E a r l  and t h e  Smith River  Del ta ,  
f o r  i n s t ance ,  i s  r e a l l y  g u i t e  good, a  s i t u a t i o n  seldom e x i s t i n g  i n  t h e  
c o a s t a l  wetlands of  southern Ca l i fo rn i a .  On t h e  o t h e r  hand, s u b s t a n t i a l  
urban, commercial and/or  i n d u s t r i a l  development could cause problems 
i n  t h e  f u t u r e ,  i f  adequate safeguards were not  taken .  
I n  f a c t ,  uncont ro l led  and unplanned urban development probably i s  t h e  
g r e a t e s t  p o t e n t i a l  t h r e a t  t o  t h e  a . r ea l s  r e sou rces .  A t  l e a s t  one sub- 
d i v i s i o n  of  1 ,500  a c r e s  has been i n i t i a t e d  on t h e  northwest s i d e  o f  Lake 
E a r l ,  but a s  y e t  i s  undeveloped. S imi l a r  developments a r e  being pro- 
posed i n  t h e  Lake Earl-Smith River De l t a  f l ood  p l a i n .  Such development 
would jeopardize t h e  a r e a ' s  n a t u r a l  resources  and most product ive  ag- 
r i c u l t u r a l  l ands .  In  a d d i t i o n ,  subdiv is ions  wovld n e c e s s i t a t e  f l ood  
c o n t r o l  measures, which would f u r t h e r  c o n f l i c t  wi th  maintenance o f  t h e  
n a t u r a l  resources  and be o f  ques t ionable  economic b e n e f i t  t o  l o c a l  
i n t e r e s t s .  
Sedimentation, a  usua l  problem i n  most r i v e r  d e l t a s  and many c o a s t a l  
lagoons and e s t u a r i e s ,  i s  one o f  t h e  more s e r i o u s  and p o t e n t i a l  prob- 
lems i n  t h e  Smith River Del ta .  The build-up of' sediments i n  a  r i v e r  
d e l t a ,  normally a  slow, evolu t ionary  process ,  has  been a c c e l e r a t e d  by 
man's a c t i v i t i e s  such a s  logging ,  road cons t ruc t ion  and develop- 
ment and d is turbances  of t h e  wa.tershed above t h e  d e l t a .  Increased  
sedimentat ion has caused impaction of  c r i t i c a l  spawning g r a v e l s ,  des- 
t royed  deep water pools  and r a i s e d  water  temperatures  t o  harmful l e v e l s .  
Due t o  l i m i t e d  acces s ,  t h e  f u l l  r e c r e a t i o n a l  p o t e n t i a l  o f  Lake E a r l  and 
t h e  r e s u l t i n g  economic b e n e f i t s  t h a t  could be de r ived  from such p o t e n t i a l ,  
a r e  not  now be ing  f u l l y  r e a l i z e d .  There i s  a need f o r  pub l i c  acces s  
t o  t h e  lower e s t u a r y  o f  t h e  Del ta  and f o r  a d d i t i o n a l  f i s h i n g  acces s  a long  
t h e  r i v e r  proper .  There a r e  two boat  l and ing  s i t e s  a t  Lake E a r l ,  bu t  
no l e g a l  access  t o  t h e  s h o r e l i n e  o r  o t h e r  r e c r e a t i o n a l l y  important  l ands  
surrounding t h e  l a k e .  With proper  acces s ,  t h e  Lake E a r l  a r e a  could be 
one o f  t h e  most popular t o u r i s t  a t t r a c t i o n s  i n  Del Norte County. 
The people of Del Norte County and t h e  S t a t e  of  C a l i f o r n i a  have a g r e a t  
oppor tun i ty  t o  p r o t e c t ,  p reserve  and use  some o f  no r the rn  C a l i f o r n i a ' s  
most s cen ic  and b i o l o g i c a l  a s s e t s .  Lake E a r l  can cont inue  t o  provide t h e  
necessary  l i f e  requirements  f o r  thousands of  migra tory  and r e s i d e n t  
w i l d l i f e  and f i s h e s ;  and, can provide coun t l e s s  days o f  p u b l i c  enjoyment 
through hunt ing ,  f i s h i n g ,  s i g h t s e e i n g  and o t h e r  outdoor r e c r e a t i o n a l  u ses .  
The Smith River  f i s h e r i e s ,  p reserved  and maintained,  w i l l  always a t t r a c t  
people t o  t h e  Del ta ;  and t h e  l o c a l  economy w i l l  b e n e f i t .  Pub l i c  aware- 
nes s  o f  conserva t ion  needs and concern f o r  ou r  dwindling n a t u r a l  r e sou rces ,  
t o g e t h e r  w i th  wise l a n d  use planning and dec i s ions  by s t a t e ,  f e d e r a l  and 
l o c a l  a d m i n i s t r a t o r s  can preserve  t h e  a r e a ' s  n a t u r a l  amen i t i e s ,  and, 
f r o m t h e i r  wise use ,  i n s u r e  a f i r m  economic base f o r  communities i n  t h e  
a r e a .  
RECOMMEMDATIOXS 
The Smith River Del ta  and Lake E a r l  a r e a s  provide h a b i t a t  necessary  
f o r  t h e  maintenance o f  a wide v a r i e t y  of  f i s h  and w i l d l i f e .  The a r e a  
a l s o  suppor ts  most o f  Del Norte County's a g r i c u l t u r a l  p roduct ion .  I n  
a d d i t i o n ,  t h e  Smith River  Delta-Lake E a r l  a r e a  has a h igh  p o t e n t i a l  f o r  
meeting some o f  C a l i f o r n i a ' s  i nc reas ing  outdoor recrea t iona l .  needs and 
c o n t r i b u t i n g  s u b s t a n t i a l l y  t o  t h e  a r e a ' s  t o u r i s t - r e l a t e d  economy. 
To maintain t h e  n a t u r a l  resources  and a e s t h e t i c  q u a l i t y  of  t h e  Lake 
Earl-Smith River  De l t a  a r e a  and t o  enhance i t s  b i o l o g i c a l  and r ec rea -  
t i o n a l  p o t e n t i a l  t h e  Department o f  F i sh  and Game recommends t h a t :  
1. A f lood  p l a i n  management p l an  be prepared f o r  t h e  Smith River  
f l ood  p l a i n .  
I n  a 1971 s tudy  of  t h e  Smith River  t h e  U. S. Army Corps o f  
Engineers documented t h a t  a s e r i o u s  f lood  problem e x i s t s  bu t  
t h a t  r e s o l v i n g  t h e  problem through s t r u c t u r a l  measures could 
not  be economically j u s t i f i e d .  It f u r t h e r  concluded t h a t  f l ood  
damage reduct ions  could be achieved through b e t t e r  l a n d  manage- 
ment, use and development o f  t h e  h i s t o r i c a l  f l ood  p l a i n .  
The Resources Agency, i n  comments on t h e  aforementioned s tudy ,  
urged t h e  Corps o f  Engineers t o  a s s i s t  Del Norte County de- 
velop a f l ood  p l a i n  management p lan .  The implementation o f  
such a p lan  may r e q u i r e  f l o o d  p l a i n  zoning by t h e  County and/or  
o t h e r  governmental e n t i t i e s  having j u r i s d i c t i o n  i n  t h e  a r ea .  
2.  E x i s t i n g  l a n d  uses  of  a g r i c u l t u r a l  and undeveloped l ands  i n  
t h e  d e l t a  and around Lake E a r l  ( P l a t e  17)  be maintained.  
The present  p a t t e r n  of  l a n d  use wi th in  t h e  a r e a  i s  compatible 
wi th  f i s h  and w i l d l i f e  h a b i t a t  requirements  and a l s o  c o n t r i -  
bu te s  t o  t h e  a r e a ' s  n a t u r a l  ameni t ies .  Land uses  which would s i g -  
n i f i c a n t l y  a l t e r  t h e  e x i s t i n g  r e l a t i o n s h i p  between t h e  r i v e r ,  
t h e  l a k e  and ad jacent  a g r i c u l t u r a l  l a n d s  would reduce t h e  a r e a ' s  
va lue  t o  f i s h  and w i l d l i f e .  Maintenance of  e x i s t i n g  l a n d  
uses  w i l l  r e q u i r e  a g r i c u l t u r a l  and open space des igna t ions  
i n  t h e  Del Norte County and t h e  Coastal  Zone Plans and appro- 
p r i a t e  zoning by t h e  County. 
3. The l a k e  and ad,jacent l ands  ( P l a t e  1 7 )  be acqui red  by a pub l i c  
agency and managed f o r  f i s h  and w i l d l i f e  product ion and pub l i c  
r ec rea t iond  use.  
Proposed l a n d  use changes t h r e a t e n  e x i s t i n g  f i s h  and w i l d l i f e  
resources  and pub l i c  r e c r e a t i o n a l  use  i n  t h e  Lake Earl-Smith 
River Del ta  Area. Publ ic  a c q u i s i t i o n  i s  t h e  s u r e s t  means of  
providing t h e  p r o t e c t i o n  and maintenance f o r  t h e  a r e a ' s  b io log i -  
c a l  and scenic  resources .  Publ ic  acquisition w o u l d  also pro- 
v ide  f o r  and y i e l d  t h e  g r e a t e s t  pu5 l i c  use and t o u r i s t - r e l a t e d  
economic r e t u r n s .  
The eventua l  outcome of  p re sen t  l i t i g a t i o n  concerning con- 
f l i c t i n g  claims o f  ownership i n  Lake E a r l  between t h e  S t a t e  
and a p r i v a t e  p a r t y  w i l l  determine whether t h e  l a k e  bottoms 
w i l l  have t o  be purchased. 
4. No p r o j e c t s  be permi t ted  which would a l t e r  t h e  water l e v e l  
o r  c h a r a c t e r i s t i c s  o f  Lake E a r l  i n  a manner adverse ly  a f f e c t i n g  
f i s h  and w i l d l i f e .  
Present  ecologica l  condi t ions  a r e  favorable t o  f i s h  and w i l d l i f e .  
Any s i g n i f i c a n t  change i n  t h e s e  condi t ions  would r e s u l t  i n  
damage t o  t h e  e x i s t i n g  n a t u r a l  resources .  The pe r iod ic  breach- 
ing  of t h e  b a r r i e r  dune t o  reduce floodwater l e v e l  i s  an accept- 
ab le  p r a c t i c e  a s  long a s  water l e v e l s  a r e  not dropped below 
those  p resen t ly  experienced. 
5. Jordon Creek and o t h e r  t r i b u t a r i e s  t o  Lake E a r l ,  and t h e  lower 
Smith River,  be p ro tec ted  from a l t e r a t i o n s  t h a t  would adverse ly  
a f f e c t  t h e i r  va lue  t o  f i s h  and w i l d l i f e .  
Stream spawning h a b i t a t  i s  e s s e n t i a l  f o r  t h e  maintenance of 
salmonid populat ions and t h e  spor t  and commercial f i s h e r y  they  
support .  
6. Public  access be provided t o  Lake E a r l  and Smith River.  
Legal access t o  Lake E a r l  i s  l i m i t e d  t o  two s i t e s  on t h e  e a s t  
shore. Two s i t e s  p resen t ly  provide access t o  t h e  nor th  s i d e  
of  t h e  Smith River.  Recreat ional  opportunity and use of  t h e  
l a k e ,  r i v e r  and d e l t a  could be increased  and a n t i c i p a t e d  
t r e s p a s s  problems minimized with more access s i t e s  and improved 
f a c i l i t i e s  ( P l a t e  1 7 ) .  
- - 
PLATE I 1- 
LAKE EARL-SMITH RIVER DELTA 
P A  C I F I C  
THE LAKE EARL-SMITH RIVER DELTA AREA 
General Descr ip t ion  
Lake E a r l  and t h e  Smith River De l t a  a r e  p a r t  of a c o a s t a l  p l a i n  ex- 
tending  from Crescent C i ty  t o  t h e  California-Oregon border .  The l a k e ,  
l o c a t e d  about 5 mi les  n o r t h  o f  Crescent C i ty ,  i s  a c t u a l l y  composed o f  
two bodies  o f  water  connected by a narrow channel.  The l a r g e r  o f  t h e  
two i s  c a l l e d  Lake E a r l  and t h e  smal le r  i s  known as Lake Talawa. Lake 
E a r l  i s  3.5 mi l e s  l ong  and 1 . 5  mi les  wide wi th  a normal su r f ace  a r e a  o f  
2,278 a c r e s .  Lake Talawa i s  much sma l l e r  with a normal su r f ace  a r e a  
of 243 a c r e s .  I n  t h i s  r e p o r t  both Lake E a r l  and Lake Talawa a r e  t r e a t e d  
a s  a s i n g l e  u n i t .  
The Smith River e n t e r s  t h e  P a c i f i c  Ocean fou r  mi l e s  south  of  t h e  
California-Oregon border  and 1 3  mi l e s  no r th  of  Crescent C i ty ,  C a l i f o r n i a  
( p l a t e  1). I n  t h i s  r e p o r t  t h e  Smith River Del ta  i s  considered t o  be 
t h a t  p o r t i o n  o f  t h e  f l o o d  p l a i n  bounded on t h e  n o r t h  and e a s t  by U. S.  
Highway 1 0 1  and t o  t h e  south by a low r idge  j u s t  south o f  Tryon Creek, 
extending nor thwes ter ly  t o  Yontocket Slough. Streams t r i b u t a r y  t o  t h e  
lower Smith a r e  Rowdy Creek, R i t i n e r  Creek, De l i l ah  Creek and Morrison 
Creek. 
The Smith River and Lake E a r l  have s e p a r a t e  watersheds, but  t h e  lowland 
a r e a  i n  which Lake E a r l  l i e s  i s  p a r t  of t h e  h i s t o r i c  f l ood  p l a i n  o f  t h e  
Smith River .  Flood waters  occas iona l ly  flow over  t h e  low r i d g e  sepa ra t -  
i ng  t h e  d e l t a  f r o m t h e  l a k e  when r i v e r  flows a r e  excep t iona l ly  high.  
?'he a r e a s  of  primary concern and d iscussed  i n  t h i s  r e p o r t  e s s e n t i a l l y  
f a l l  w i th in  t h e  boundaries  of  t h e  f lood  p l a i n  o f  t h e  lower Smith River  
arid 1,he watershed of  Lake E a r l .  Although farm and ranch homes dot  t h e  
e n t i r e  va l l ey ,  most of t h e  a r e a ' s  popula t ion  l i v e  i n  Crescent Ci ty  and 
t h e  communities o f  Smith River  and For t  Dick. 
Much o f  t h e  l a n d  around t h e  l a k e  and i n  t h e  d e l t a  i s  devoted t o  a g r i c u l -  
t u r e ,  p a r t i c u l a r l y  f o r  p a s t u r e  and hay product ion.  The graz ing  l ands  
and cu l t i va - t ed  f i e l d  are broken by r i p a r i a n  vege ta t ion  along many streams 
and s loughs,  and by remnant s tands  of  mature c o a s t a l  f o r e s t .  
Sand dunes 2ominate t h e  landscape of  a  narrow s t r i p  from Po in t  S t .  George, 
1 5  mi les  no r th ,  t o  t h e  mouth of  t h e  r i v e r .  And f o o t h i l l s  of t h e  coas t  
range border  t h e  f lood  p l a i n  t o  t h e  e a s t .  
His tory  
Spaniards were f i r s t  t o  cha r t  t h e  nor thern  C a l i f o r n i a  coas t  i n  t h e  l a t e  
l7OO's. S a i l o r s  and merchants of  o t h e r  na t ions  soon followed i n  s ea rch  
o f  f u r s  which were obta ined  i n  t r a d e  wi th  t h e  c o a s t a l  Ind ian  t r i b e s .  
This f u r  t r a d e  reached i t s  peak i n  1800 and l a s t e d  u n t i l  about 1840. 
The f i r s t  white  man known t o  have reached t h e  Smith River by over land  
t r a v e l  was Jedediah Smith who a r r i v e d  i n  June of  1828. It was not  u n t i l  
the  gold rush  of  1850 t h a t  t h e  f i r s t  permanent s e t t l e r s  began t o  es tab-  
l i s h  themselves i n  t h e  a r ea .  
The need f o r  a seapor t  t o  supply the  miners o f  t h e  T r i n i t y  River gold  
f i e l d s  l e d  t o  exp lo ra t ion  of t h e  Crescent Ci ty  Harbor and i n  February 
o f  1853 surveyors  l a i d  out  t h e  town s i t e  o f  Crescent City.  A sawmill 
w a s  e s t a b l i s h e d  and t h e  popula t ion  o f  t h e  new c i t y  grew t o  1,000 persons 
wi th in  a  yea r .  
With t h e  growing popula t ion ,  t h e  demand f o r  farm products  i nc reased  and 
s t imu la t ed  t h e  development o f  t h e  r i c h  bottomlands of  t h e  Smith River 
f lood  p l a i n  f o r  a g r i c u l t u r a l  purposes.  I n  August o f  1853 t h e  s m a l l  commun- 
i t y  o f  Smith River  w a s  founded wi th  t h e  cons t ruc t ion  o f  a  few fa rmer ' s  
cab ins .  The town even tua l ly  grew t o  inc lude  a  s t o r e ,  h o t e l  and o t h e r  
bus ines s  houses.  
The e a r l y  day s e t t l e r s  o f  t h i s  pe r iod  l e f t  a p i c t u r e  o f  abundant n a t u r a l  
resources .  F i s h  and game o f  many k inds  abounded (Bledsoe,  1881). Re- 
f e r ences  a r e  made t o  Lake E a r l  and i t s  ex tens ive  marshland surrounded 
by brush and t imber .  Mention was a l s o  made o f  t h e  Talawa Ind ians  who 
dwelled i n  t h e  v i l l a g e  of  Aichulet  near  Lake E a r l  and l i v e d  on t h e  abund- 
an t  waterfowl and t h e  Roosevelt e l k ,  which they  captured  i n  p i t s  dug 
f o r  t h a t  purpose. 
A s  c i v i l i z a t i o n  expanded and g radua l ly  moved t h e  Ind ians  from t h e i r  
former dwell ing p l a c e s ,  t h e  cha rac t e r  of  t h e  l a n d  was changed. Most o f  
t h e  t imber  on t h e  c o a s t a l  p l a i n  was c u t  f o r  lumber and t h e  brush w a s  
removed t o  permit farming and l i v e s t o c k  grazing.  Some w i l d l i f e  popu- 
l a t i o n s  were much reduced o r  e l imina ted  by t h e s e  l and  use  changes. 
Lake E a r l  a l s o  experienced changes. It was used a t  one t ime f o r  t r a n s -  
p o r t i n g  and decking l o g s  f o r  one o f  t h e  county ' s  e a r l y  m i l l s .  Then, 
i n  t h e  e a r l y  19001s ,  it was considered a s  a  poss ib l e  f reshwater  p o r t  
wi th  t h e  even tua l  development o f  a  c i t y  along i t s  shores .  Experiments 
wi th  devices  t o  c o n t r o l  t h e  water l e v e l  a l l  f a i l e d .  I n  t ime,  i n t e r e s t  
i n  var ious development schemes waned and t h e  l a k e  was l e f t  p r e t t y  much 
a s  it was. 
Ddring t h e  same per iod  a commercial salrnon f i s h e r y  developed on t h e  Smith 
River .  The salmon were processed i n  a cannery l o c a t e d  on T i l l a s  Slough. 
This f i s h e r y  t h r i v e d  u n t i l  beach s e i n e s  and g i l l  n e t s  were dec l a red  
i l l e g a l  by t h e  S t a t e  l e g i s l a t u r e  i n  t h e  e a r l y  1930 ' s .  
By 1880 t h e  major i n d u s t r y  i n  Del Norte County had changed from mining 
and as soc ia t ed  a c t i v i t i e s  t o  lumber product ion .  The Smith R i v e r / ~ a k e  
E a r l  a r e a  continued t o  supply f r u i t  and g r a i n  f o r  l o c a l  use ,  as w e l l  
a s  d a i r y  products  which had now become t h e  primary a g r i c u l t u r a l  p r a c t i c e s .  
These l and  uses  have remained v i r t u a l l y  unchanged t o  t h e  p re sen t  t ime,  
a l though some of t h e  crops grown have changed. 
Cl innte  
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~ n e  c l ima te  i s  Mediterranean i n  c h a r a c t e r  wi th  moderate tempera tures ,  
heavy p r e c i p i t a t i o n  and many foggy days throughout t h e  year .  
Average summer and win te r  temperatures  seldom vary over  1O0F. Temp- 
e r a t u r e s  below 32OF a r e  experienced n e a r l y  every win te r  and t h e  mean 
low temperature i n  January i s  3G°F. Summer h ighs  seldom exceed 80°F 
and t h e  mean maximum i n  July i s  70°F. 
The a r e a  r ece ives  90 inches o f  p r e c i p i t a t i o n  annual ly  with over 90% 
occurr ing  from October through Apr i l .  AIJdhough t h e  bulk o f  t h e  r a i n -  
f a l l  cornes i n  w in te r  some p r e c i p i t a t i o n  i s  u s u a l l y  recorded dur ing  
each month o f  t h e  yea r .  
Fog i s  common dur ing  t h e  morning and evening hours of  t h e  summer months. 
P r e v a i l i n g  winds a r e  from t h e  n o r t h  and northwest .  However, w in t e r  s torms 
can b r i n g  winds, gene ra l ly  from t h e  south  o r  southwest ,  sometimes 
exceeding 55-75 mi l e s  pe r  hour.  The mi ld  win ter  temperatures  r e s u l t  
i n  a f r o s t - f r e e  growing season of  about 250 days extending from t h e  f i r s t  
of Apr i l  t o  mid-November. 
Geology 
Twenty-five m i l l i o n  yea r s  ago t h e  a r e a  now known a s  t h e  Smith River  
p l a i n  w a s  a  p a r t  o f  t h e  Coast Range Mountains. Through geologic  d i s -  
tu rbances  t h i s  block sepa ra t ed  and sank i n t o  t h e  sea .  For more than  
24 m i l l i o n  yea r s  t h e  Smith River depos i ted  i t s  al luvium over  t h i s  a r e a .  
The al luvium was smoothed i n t o  a f l a t  submarine p l a t e a u  by wave a c t i o n s  
and ocean c u r r e n t s  . 
Two formations were c r e a t e d  during t h i s  t ime.  The f i r s t  was t h e  S a i n t  
George formation.  It was depos i ted  i n  P l iocene  t ime and i s  350 t o  400 
f e e t  t h i c k .  Composed mainly o f  f i n e  gra ined  sediments,  t h i s  formation 
i s  f a i r l y  impervious t o  water .  
A second formation was depos i ted  over  t h e  S a i n t  George formation and 
i s  r e f e r r e d  t o  a s  t h e  Ba t t e ry  formation.  This formation has been de- 
pos i t ed  dur ing  t h e  l a s t  one m i l l i o n  yea r s  and i s  about 35 f e e t  t h i c k .  
During t h e  p a s t  200,000 yea r s  t h e  p l a t e a u  has been r i s i n g  and t h e  r i v e r  
has  been c u t t i n g  i n t o  it.  A t  t h i s  t ime t h e  p l a t e a u  i s  about 25 f e e t  
above t h e  r i v e r  at t h e  po in t  where t h e  r i v e r  flows onto  t h e  p l a t eau .  
Recent l a y e r s  of  alluvium have been depos i ted  over  t h e  B a t t e r y  formation 
by f lood  waters  o f  t h e  Smith River.  
SMITH RIVER WATERSHED 
--  
Most of  t h e  Lake E a r l  a r e a  i s  s i t u a t e d  on t h e  Ba t t e ry  formation.  The 
nor thern  shore  r e s t s  upon unconsol idated f lood  p l a i n  d e p o s i t s  l a i d  down 
by f loods  from t h e  Smith River.  To t h e  wes t ,  t h e  shore i s  composed o f  
sand dunes formed by wind and wave ac t ion .  Both dune sand and f lood  
p l a i n  d e p o s i t s  a r e  r e l a t i v e l y  t h i n  and r e s t  upon t h e  Ba t t e ry  formation.  
Because t h i s  formation i s  t h e  p r i n c i p a l  ground water  a q u i f e r ,  ground 
water  i s  r e l a t i v e l y  c l o s e  t o  t h e  s u r f a c e  (Department o f  Water Resources,  
1970 1. 
Drainage 
The Smith River  watershed covers  an a r e a  o f  720 square m i l e s ,  most ly 
i n  C a l i f o r n i a .  P a r t s  of  t h e  no r the rn  p o r t i o n  of  t h e  b a s i n  ex tend  i n t o  
Curry and Josephine coun t i e s ,  Oregon. The drainage a r e a  i s  about 40 
miles  l ong  and 24 mi l e s  wide ( p l a t e  2 ) .  
Above t h e  c o a s t a l  f l ood  p l a i n  t h e  dra inage  i s  t y p i f i e d  by rugged moun- 
t a inous  t e r r a i n  ranging  from near  s e a  l e v e l  t o  over 6,500 f e e t  i n  e l e -  
va t ion .  The watershed i s  we l l  f o r e s t e d  by o l d  growth and second growth 
c o n i f e r s .  A t  lower e l e v a t i o n s  redwoods a r e  t h e  dominant f o r e s t  t y p e .  
Up-river, Douglas f i r  and mixed s t ands  of  hardwoods and c o n i f e r s  a r e  
common. 
Annual p r e c i p i t a t i o n  ranges from 80 t o  120 inches wi th in  t h e  bas in ,  
r e s u l t i n g  i n  an average annual d i scharge  es t imated  a t  2,900,000 acre-  
f e e t ,  o r  almost 7 acre- fee t  per  a c r e  pe r  year  (corps  o f  Engineers ,  1971).  
This high run-off g ives  t h e  Smith River t h e  h ighes t  annual d i scharge  
pe r  square mi le  o f  any major basin i n  Ca l i fo rn i a .  
The last  4 miles  o f  t h e  r i v e r  a r e  inf luenced  by t h e  t i d e s .  T i d a l  charac- 
t e r i s t i c s  a t  t h e  mouth a r e  comparable t o  t hose  a t  Crescent Ci ty .  Mean 
P A C I F I C  
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t i d e  i s  4.0 f e e t  above mean lower low water  (MLLW). The h ighes t  t i d e s  
reach 9.0 f e e t  above MLLW. 
The f lood  p l a i n  o f  t h e  Smith River ,  i n  a d d i t i o n  t o  t h e  d e l t a ,  extends 
sou the r ly  t o  inc lude  Lakes E a r l  and Talawa and surrounding lowlands 
( p l a t e  15). O r i g i n a l l y  Lake E a r l  was p a r t  o f  t h e  Smith River  dra inage .  
A t  one t ime t h e  r i v e r  flowed i n t o  t h e  l a k e  and then  i n t o  t h e  sea .  Geophy- 
s i c a l  changes s h i f t e d  t h e  r i v e r  mouth s e v e r a l  mi l e s  t o  t h e  n o r t h ,  s e p a r a t i n g  
t h e  two dra inages .  During h igh  water  per iods  t h e  r i v e r  f l oods  s t i l l  may pas s  
i n t o  Lake E a r l  v i a  t h e  o l d  r i v e r  channel now known a s  Yontocket Slough. 
Excluding pe r iod ic  f l oods  from t h e  Smith River ,  Lake E a r l  now r e c e i v e s  
waters  from a drainage bas in  o f  32 square mi les  ( ~ e p a r t m e n t  o f  Water 
Resources, 1970) ( P l a t e  3 ) .  The only  s u b s t a n t i a l  t r i b u t a r y  i s  Jordan 
Creek which e n t e r s  t h e  l a k e  from t h e  e a s t .  However, water  volumes f lowing 
i n t o  t h e  l a k e  a r e  augmented from ground water  sources.  Both l a k e s  a r e  
shal low wi th  a mean depth o f  5 f e e t .  Maximum depths reach  18 f e e t , i n  t h e  
connect ing channel.  The normal s u r f a c e  e l e v a t i o n  i s  4 f e e t  above s e a  
l e v e l ,  b u t  seasonal  f l ood ing  may r a i s e  t h e  water  l e v e l s  s u b s t a n t i a l l y  and 
inc rease  t h e  s u r f a c e  a r e a  of  t h e  two l a k e s  t o  over  4,000 a c r e s  ( P l a t e  4 ) .  
I n  o rde r  t o  prevent  f looding  o f  ad jacent  pas tu re s  around t h e  l a k e ,  a 
channel i s  p e r i o d i c a l l y  opened t o  t h e  s e a  t o  permit  drainage.  Before 
man provided a r t i f i c i a l  openings, t h e  l a k e s  undoubtedly broke open t o  
t h e  s e a  n a t u r a l l y  when water  l e v e l s  were high,  a s  do most o f  t h e  o t h e r  
n o r t h  coas t  lagoons. Occasional ly t h e  sand b a r r i e r  i s  s t i l l  breached 
n a t u r a l l y  when l a k e  l e v e l s ,  t i d e s  and winds c r e a t e  t h e  necessary  cond i t i ons  
(Corps of  Engineers ,  1971).  When breaching occurs ,  e i t h e r  mechanical ly  
o r  n a t u r a l l y ,  t h e r e  i s  an in te rchange  o f  l a k e  water  and s e a  water  a s  
a r e s u l t  o f  dra inage  and t i d a l  a c t i o n  making t h e  water  b rack i sh .  
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WATER LEVELS I N  LAKE EARL ARE LOWERED BY BULDOZING THROUGH THE SANDWNE 
BARRIER TO TtE OCEAN. FOR A SHCU?T TIME FOLLOWING BREACHING, ME LAKE I S  
SWJECT TO TIDAL INFLUENCE. 
(DEPT. FISH c GAME PHom BY JOHN SPETH - 1974) 
SURFACE AREA OF LAKE AT 4 FOOT ELEVATION 
SURFACE AREA OF LAKE AT 10 FOOT ELEVATION 
SCALE IN KILOMETERS 
Land Ownership and Access 
The Smith River Delta-Lake E a r l  a r e a  i s  most ly i n  p r i v a t e  ownership 
( P l a t e s  5 and 6 ) .  The l a r g e s t  t r a c t  o f  pub l i c  l a n d  i s  a  227 p a r c e l  
along t h e  ocean between t h e  mouth o f  t h e  Xrnith River and Lake E a r l .  
It i s  owned by t h e  Del Norte County and known as P a l a  Beach Park. 
Most of t h e  State-owried l ands  a r e  confined t o  t h e  r i v e r  channel and 
a r e  des igna ted  a s  s t a t e  t i d e  and submerged l ands .  However, t h e  S t a t e ' s  
c la im t o  t h e  wetlands o f  l a k e s  E a r l  and Talawa i s  be ing  con te s t ed  by 
a p r i v a t e  i n t e r e s t ,  which contends t h a t  t h e s e  l ands  a r e  not  t i d e  l a n d s .  
The ma t t e r  i s  being l i t i g a t e d .  
A 3.13 ac re  p a r c e l  purchased by The W i l d l i f e  Conservation Board i s  
t h e  s i t e  o f  t h e  Smith River  Publ ic  F ish ing  Access. This  access  f a c i l i t y  
on Fred Haight Road was cons t ruc t ed  by t h e  W i l d l i f e  Conservation Board 
and i s  opera ted  by Del Norte County ( p l a t e  1 7 ) .  
Access t o  t h e  r i v e r  i s  a l s o  a v a i l a b l e  from t h e  commercial f a c i l i t i e s  
a t  Ship Ashore, l o c a t e d  a t  t h e  mouth and a t  t h e  T r a i l s  End r e s o r t  about 
one-half way between t h e  b r idge  and t h e  mouth. All a v a i l a b l e  access  
i s  from t h e  n o r t h  s i d e  of  t h e  r i v e r .  
Access t o  Lake E a r l  i s  a v a i l a b l e  a t  t h e  f o o t  Buzzini Road and at t h e  
end of Lake E a r l  Road. Both s i t e s  a r e  on t h e  e a s t  s i d e  of  t h e  l a k e .  
Although sho re l ine  access  i s  l i m i t e d ,  t h e  l a k e s  a r e  recognized a s  navi- 
gable  waters  by t h e  Corps of  Engineers under t h e  "Rivers and Harbors 
Act of  1899" and are t h e r e f o r e  open t o  pub l i c  use  (corps  o f  Engineers 
Correspondence, 1974) .  
LAND OWNERSHIP 
SMITH RIVER DELTA 
SMITH RIVER 
IAN RESERVATION 
0 4 f I M I I ~  
-
-State Tidal S Submerged Lands 
w - ~ o u n t ~  (Pola Beach Pork) 
LAKE EARL OWNERSHIP 
DEL NORTE COUNTY 
STATE OWNERSHIP BEING CONTESTED 
BY PRIVATE PARTY 
REDWOOD NATIONAL PARK AND CALIFORN lA 
--- WATERSHED BOUNDARY LINE 
Land and Water Uses 
Agr icul ture  i s  t h e  major l and  use wi th in  t h e  area .  Most of  t h e  l a n d  
i s  used as pas tu re  f o r  beef and d a i r y  l ives tock .  Approximately 5% of  
t h e  c u l t i v a t e d  a r e a  i s  devoted t o  nursery  crops such a s  l i l i e s ,  f e r n s ,  
aza leas  and d a f f o d i l s .  Orchard and row crops a r e  grown but  only  on a  
very l i m i t e d  b a s i s  ( P l a t e s  7 and 8 ) .  
Sand and g rave l  e x t r a c t i o n  opera t ions  a r e  conducted along t h e  r i v e r  
on s u i t a b l e  s i t e s .  The few o the r  major i n d u s t r i a l  a c t i v i t i e s  a r e  
associa ted  with t h e  lumber indus t ry .  Commercial e n t e r p r i s e s  c a t e r i n g  
t o  t h e  t o u r i s t  t r a d e  a r e  found along U. S. Highway 101 and near  t h e  r i v e r  
mouth. Most of  t h e  t o u r i s t  use i s  t r a n s i e n t  o r  i s  r e l a t e d  t o  s p o r t  
f i sh ing .  I n d u s t r i a l  and commercial uses account f o r  only a  small  por- 
t i o n  of l and  use of  t h e  Smith River Delta-Lake E a r l  a rea .  
Small urban developments a l s o  a r e  present  i n  a  few l o c a t i o n s ,  pa r t i cu -  
l a r l y  t o  t h e  south and along Lake E ~ r l  Drive. A l a r g e  sub-division,  
undeveloped except f o r  roads,  a l s o  i s  s i t u a t e d  i n  t h e  sand dunes nor th  
of Lake Talawa. 
Although publ ic  access i s  r e s t r i c t e d  throughout most of t h e  a r e a ,  outdoor 
r e c r e a t i o n  i s  an important l and  and water use. Fishing i s  by Ear t h e  
most notable  use a t  present ;  but  hunting,  na tu re  s tudy,  photography and 
s igh t see ing  a r e  a l s o  s u b s t a n t i a l .  
Water f o r  a g r i c u l t u r a l  i r r i g a t i o n  i s  pumped d i r e c t l y  from t h e  r i v e r  o r  
i t s  t r i b u t a r i e s  a t  a  number of  l o c a t i o n s ,  but  t h e  t o t a l  volume used i s  
not g r e a t .  Water i s  a l s o  d ive r t ed  from t h e  r i v e r  j u s t  upstream from 
U. S. Highway 101  f o r  Crescent City and o the r  urban a reas .  Rural residents 
usua l ly  ob ta in  t h e i r  water through w e l l s .  
PRESENT LAND USE 
SMITH RIVER DELTA 
P A  C /  F / C  
- Agriculture, Forest, Open Space 
UNDEVELOPED SUBDIVISION 
AGRICULTURE, FORESTRY, AND OPEN SPACE 
--- WATERSHED BOUNDARY L INE 
PACIFIC OCFA N 
2 3 4  
Water Q u a l i t y  
Water q u a l i t y  i n  t h e  Smith River and ground water  i n  t h e  Smith River  
p l a i n  i s  considered t o  be  very  good. As a r e s u l t  o f  t h e  extremely h igh  
r a i n f a l l ,  bo th  water  sources  a r e  low i n  minera l  conten t .  The h igh  
r a i n f a l l  e x e r t s  a d i l u t i n g  e f f e c t  which c o n t r o l s  t h e  concen t r a t ion  gradi -  
e n t  o f  d i sso lved  mineral  p a r t i c l e s .  Although h igh  i r o n  concen t r a t ions  
have been found i n  l o c a l  a r e a s ,  bo th  water  sources  a r e  considered exce l -  
l e n t  f o r  i r r i g a t i o n  and domestic use.  
The waters  of  t h e  Smith River  have a mean s m e r  temperature of  64'~ 
with  a high of  74'~. Winter water  tempera tures  have a mean of  46'~ 
with  a low o f  39OF. 
Although c a l l e d  l a k e s ,  t h e  two bodies  of  water  c o n s t i t u t i n g  t h e  Lake 
E a r l  wetlands a r e  s i m i l a r  t o  t h e  c o a s t a l  lagoons f a r t h e r  t o  t h e  south  
which a r e  only  p e r i o d i c a l l y  open t o  t h e  sea .  When t h e  dunes which 
sepa ra t e  Lake Talawa from t h e  s e a  a r e  breached, s a l t  water i s  f r e e  t o  
pass  i n t o  t h e  l a k e s .  This  mixing c r e a t e s  vary ing  degrees of  s a l i n i t y  
ranging from pure s e a  water  near  t h e  en t rance  t o  almost f reshwater  n e a r  
t h e  mouth o f  Jordan Creek. I n  between a r e  many degrees of  brackishness  
depending on t h e  temperature,  p r e c i p i t a t i o n ,  wind and s e a  water  i n t r u -  
s ion .  
I n  t h e  deeper water of  t h e  " ~ a r r o w s "  between t h e  two l a k e s  t h e r e  i s  o f t e n  
a s a l i n i t y  s t r a t i f i c a t i o n .  The l i g h t e r  f reshwater  r i s e s  t o  t h e  s u r f a c e  
whi le  t h e  heavier  salt water  s e t t l e s  t o  t h e  bottom. 
Temperatures a r e  a s  v a r i a b l e  as s a l i n i t y  b u t  more p r e d i c t a b l e .  They 
f l u c t u a t e  wi th  t h e  seasons ,  o f t e n  approaching 70'F i n  t h e  summer and 
dropping t o  near  f r eez ing  i n  winter .  Weak thermal s t r a t i f i c a t i o n  occurs 
but  i s  prevented from s t a b i l i z i n g  over most of t h e  l a k e  because of t h e  
shallow water depths and almost constant  wind a g i t a t i o n .  I n  t h e  deeper 
water of  t h e   arrows ," however, temperature s t r a t i f i c a t i o n  does occur 
and i s  r e l a t e d  t o  s a l i n i t y .  
The d issolved oxygen content i s  s u i t a b l e  t o  support t h e  aqua t i c  l i f e  
present .  During dayl ight  hours,  when t h e  dense submergent vege ta t ion  
i s  producing oyygen through photosynthesis ,  t h e  water may become super- 
sa tu ra t ed .  When t h e  p l a n t s  a r e  u t i l i z i n g  oxygen through r e s p i r a t i o n  o r  
when decomposition of dead m a t e r i a l  i n  winter  reduces a v a i l a b l e  oxygen, 
t h e  oxygen l e v e l  i s  maintained by wind and wave a c t i v a t e d  a e r a t i o n .  
A l l  waste d i sposa l  f a c i l i t i e s  i n  t h e  a r e a  a r e  ind iv idua l  s e p t i c  t ank  
and l e a c h f i e l d  systems, with t h e  exception of  t h e  new sewage f a c i l i t i e s  
of t h e  Ship Ashore Resort.  A t  t h i s  t ime t h e r e  have been no r e p o r t s  
of  chronic f a i l u r e s  i n  these  systems and no evidence has been found 
of  a d e l e t e r i o u s  e f f e c t  on t h e  b a c t e r i o l o g i c a l  q u a l i t y  of  l o c a l  waters .  
HABITAT TYPES 
SMITH RIVER DELTA 
P R C / F / C  
m- Urban-Industrial 
M- Freshwater Marsh 8 Slough 
m- Coastal Dunes 
mi- Coastal Forest 
m- Intertidal Flat 
NATURAL RESOURCES 
Habi ta t  
?'he amount and v a r i e t y  of h a b i t a t  present  i n  any a rea  i s  t h e  b a s i c  
f a c t o r  which determines t h e  amount and v a r i e t y  of f i s h  and w i l d l i f e  
t h a t  can l i v e  t h e r e .  The inf luence  of man's a c t i v i t i e s  usua l ly  re-  
s u l t s  i n  a  dec l ine  i n  ava i l ab le  h a b i t a t  and a  corresponding dec l ine  
i n  car ry ing  capaci ty  f o r  n a t i v e  species .  Although t h i s  has happened 
t o  some extent  i n  t h e  Lake Earl-Smith River Delta  a r e a ,  most of t h e  
l ands  and waters  s t i l l  provide s u f f i c i e n t  h a b i t a t  t o  support l a r g e  
populat ions of  f i s h  and w i l d l i f e .  
Of t h e  approximate 28,600 ac res  t h a t  comprise f lood  p l a i n  a r e a  of 
concern i n  t h i s  r e p o r t ,  about 2,800 ac res  have been i n t e n s e l y  devel- 
oped f o r  i n d u s t r i a l ,  commercial and r e s i d e n t i a l  purposes ( w i l d l i f e  
value of  those  lands  has been g r e a t l y  reduced).  The remaining l ands ,  
however, have high f i s h  and w i l d l i f e  values.  The v a r i e t y  and i n t e r -  
spers ion  of  h a b i t a t  t ypes ,  combined with seasonal  and pe r iod ic  flood- 
ing ,  provide e s s e n t i a l  food and cover t h a t  supports  both r e s iden t  and 
migratory f i s h  and w i l d l i f e  of many kinds.  The h a b i t a t  types repre-  
sented ( P l a t e s  9 a n d l o )  a r e  c l a s s i f i e d  a s  woodland and f o r e s t ,  ri- 
pa r i an ,  marsh, i n t e r t i d a l  f l a t s  and channels ,  open water ,  c o a s t a l  sand 
dunes, a g r i c u l t u r e ,  and urban and i n d u s t r i a l .  Acreages a r e  summar- 
ized  a s  fol lows:  
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Table 1 
Hab i t a t  Acreages 
Woodland and Fores t  
Ripar ian  
Marshes and Sloughs 
I n t e r t i d a l  F l a t s  and Channels 
Open Water 
Coas ta l  Sand Dunes 
Agr i cu l tu re  
Urban and I n d u s t r i a l  
Lake E a r l  
8,045 
Smith River  De l t a  
102 
608 
Woodland and Fores t  
Severa l  d i s t i n c t  t ypes  o f  woodland h a b i t a t  occur  i n  t h e  f lood  p l a i n .  
Each t y p e  has i t s  own p a r t i c u l a r  c h a r a c t e r  which i s  determined by 
s o i l  t y p e s ,  exposure, moisture cond i t i ons ,  and p l a n t  spec i e s  p re sen t .  
On t h e  sandy s o i l s  between Lake E a r l  and t h e  ocean, woodlands a r e  
t y p i f i e d  by S i t k a  spruce ,  beach p ine  and Monterey cypress  .&I The 
unders tory  o f  b lackber ry ,  s a l a l ,  huckleberry and o t h e r  shrubs usua l ly  
forms very  dense, almost impenetrable  t h i c k e t s .  
Formerly c o a s t a l  f o r e s t s  o f  redwood and Douglas f i r  covered much of 
t h e  more s t a b l e  s o i l s  o f  t h e  c o a s t a l  p l a i n .  Remnants of  t h e s e  f o r e s t s  
s t i l l  comprise a l a r g e  percentage o f  t h e  a r e a ' s  cover.  O r i g i n a l  o l d  
growth, and i n  many cases  much o f  t h e  second growth, has  been c u t  f o r  
lumber i n  a r e a s  o u t s i d e  t h e  S t a t e  Park. Consequently, t h e  remainder 
i s  i n  mixed, dense s t ands  of redwoods, Douglas f i r ,  spruce ,  a l d e r ,  s i l k t a s s e l  
1/ S c i e n t i f i c  names of p l a n t s  a r e  appended ( ~ ~ p e n d i x  A).
- 
and cascara, interspex'sed with a few groves of uncut secor,d growth 
of an older  age c lass .  
Riparian 
Streamside vegetation which borders most of the  Smith River channel, 
i t s  t r i b u t a r i e s  and flood ;~ ln in  alobighs, is extremely important i n  
maintaining t h e  abundance and varie ty  of f i s h  and w i ld l i f e  found i n  
t h e  Lake Earl-Delta area.  Threzds o f  r ipa r ian  vegetation along these  
water courses provide i n  some cases t h e  only cover i n  otherwise open 
pasturela~lds .  The most common p lan t s  associated with t h i s  hab i t a t  
type include red a lder ,  spruce, willow, blackberry and salmonberry. 
Marshes and Sloughs 
Sa l t  marsh occurs i n  the  lower estuary of t h e  Smith River Delta only 
as  i so l a t ed  strands of edge cover between t h e  upper t i d e  l i n e  and higher 
ground. Pr io r  t o  man's influence t h e  amount of s a l t  marsh i n  t h e  Delta 
proper was probably somewhat g rea te r  but land reclamation and changes 
i n  t h e  character  of t h e  lower r i v e r  system have v i r t u a l l y  eliminated 
t h i s  hab i ta t  type. 
Freshwater marshes and i so la ted  sloughs--those cut  off  from t i d a l  in- 
fluence--are sca t te red  throughout t h e  d e l t a  and flood p la in .  These 
hab i ta t s  a r e  subject  t o  inundation during periods of moderate o r  high 
flows i n  t h e  r i v e r  o r  from h igh ' r a in f a l l .  Winter ra ins  and flooding 
a l so  create  temporary wetlands i n  low pastures and grasslands. The 
seasonal nature of these  wetlands does not de t rac t  from t h e i r  value 
fo r  w i ld l i f e  since t he  time of flooding coincides with t h e  highest  use 
period by migrant and wintering water associated b i rd  l i f e .  T i l a s  
and Yontocket sloughs a re  t h e  l a r g e s t  un i t s  of t h i s  hab i ta t  type. 
More extens ive  marshes occur on t h e  perimeter  of  Lake E a r l  and Lake 
Talawa. Closer t o  t h e  inf luence  o f  t h e  ocean, t h e  l a k e  marsh waters  
t e n d  t o  be s a l i n e ;  while  f u r t h e r  in land,  they  a r e  more n e a r l y  f r e s h  
water.  This s a l i n e  gradient  g ives  r i s e  t o  a s t r i k i n g  divergence o r  
s t r a t i f i c a t i o n  i n  t h e  types  of  marsh p l a n t s  present  ( p l a t e  11 ) .  
Most of t h e  small  wetland a reas  found i n  low spo t s  among t h e  sand dunes 
a r e  seasonal .  The types  of  p l a n t s  they  support a r e  capable of  surviv-  
ing  r e l a t i v e l y  long periods without s tanding water.  
P lant  species  a r e  inf luenced by s o i l  t ypes ,  water s a l i n i t y ,  water depths 
and seasonal  f looding.  Consequently, marshes may d i sp lay  widely d iver -  
gent vege ta t ive  c h a r a c t e r i s t i c s  from one s i t e  t o  t h e  next .  Hence, marsh 
vegeta t ion  i s  v a r i a b l e  and inc ludes  submergents such a s  sago pondweed 
and widgeon g rass ;  emergents l i k e  c a t t a i l s ,  bul rushes ,  bur-reeds and 
arrow-head; and upland marsh p l a n t s  such a s  s a l t g r a s s ,  pickleweed, 
rush,  s i lverweed,  b r a s s  bu t tons ,  sedge, dock, goosefoot,  and spikerush.  
I n t e r t i d a l  Mudflats and Channels 
The lower Delta  and i t s  t r i b u t a r y  sloughs a r e  subjec t  t o  t i d a l  exchange 
from t h e  sea .  The zone between t h e  high and low water marks i s  c l a s s i -  
f i e d  a s  i n t e r t i d a l  f l a t s .  The r i v e r  channels a r e  deeper than  t h e  low- 
e s t  t i d e s  and a r e  always submerged. Because of t h e  s a l i n i t y ,  t i d a l  
f l u c t u a t i o n  and annual scouring of t h e  r i v e r ,  t h e  channels and mudflats 
a r e  bare  of  vegeta t ion  except f o r  a few species  o f  a lgae .  UZva sp.  and 
Enter~mo~;:.'za ,:pp., which a re  green a lgae ,  a r e  t h e  predominant a l g a l  
species .  Some red  and brown algae a r e  a t tached t o  rocks a t  t h e  mouth. 
Algae provides p r o t e c t i v e  cover f o r  many inve r t eb ra te s  and adds oxygen 

t o  t h e  ecosystem. Aithough vege ta t ion  i s  l ack ing ,  bottom sediments ,  
p a r t i c u l a r l y  i n  t h e  lower e s t u a r y ,  con ta in  many i n v e r t e b r a t e  animal 
organisms which a r e  important i n  t h e  food cha in  t h a t  suppor ts  h igher  
l i f e  forms. 
Because Lake E a r l  i s  blocked from t h e  s e a  by a sand b a r ,  t h e  l a k e  
a c t u a l l y  does no t  possess  i n t e r t i d a l  f l a t s .  However, when t h e  ba r  i s  
breached p e r i o d i c a l l y  t o  lower t h e  l e v e l  of t h e  l a k e  wa te r s ,  some mud- 
f l a t s  become a c c e s s i b l e  t o  water  b i r d s .  
Open Water 
The two l a k e s  comprise approximately 13% o f  t h e  Lake E a r l  a r ea .  The 
normal summer e l e v a t i o n  o f  t h e  l a k e s  i s  f o u r  f e e t  above s e a  l e v e l  w i th  
a su r f ace  a r e a  o f  about 2,500 ac re s .  The l a k e  s u r f a c e s ,  excluding 
ad jacent  marshes, a r e  c l a s s i f i e d  a s  "open water .  I' 
The l a k e s  a r e  shal low throughout t h e  yea r  and a r e  r i c h  i n  n u t r i e n t s .  
Consequently t hey  produce a r i c h  growth of  submergent aqua t i c  vegeta-  
t i o n .  The type  and dens i ty  o f  t h i s  vege ta t ion  i s  determined by s a l i n i t y ,  
water  depth and bottom sediment composition and r e s u l t s  i n  a c l e a r l y -  
def ined  p l a n t  zonat ion ( p l a t e  11). 
The primary p l a n t  spec i e s  i n  t h e  open waters  o f  Lake E a r l  a r e  sago 
pondweed, widgeon g r a s s  and c o o n t a i l  (wood, 1973) .  During t h e  sumnier 
and e a r l y  f a l l  t h e  vege ta t ion  becomes so dense t h a t  power boa t ing  
i s  d i f f i c u l t .  The abundant food source provided by t h e  p r o l i f i c  
p l a n t  growth on Lake Ea r l  and Lake Talawa a t t r a c t s  thousands o f  water .  
On t h e  open water  su r f aces  o f  marsh ponds and s loughs i n  t h e  f lood  
p l a i n ,  one o f t e n  f i n d s  f l o a t i n g  mats of  yel low water  lily, water  
water bu t t e r cup  and duckweed. 
-4 3- 
Coastal Sand Dunes 
The sand dunes along t he  coas t l ine  extend southward from the  mouth 
of Smith River t o  near Point st. George. In places t he  dunes extend as  
f a r  a s  2,500 f e e t  inland and reach e levat ions  up t o  60 f ee t  above sea  
l eve l .  Formed about 5,000 years ago by l i t t o r a l  d r i f t ,  t h e  dunes 
created and maintain t he  na tu ra l  b a r r i e r  t h a t  i s  v i t a l  t o  t he  formation 
of Lake Ear l  and make it a lagoon ra ther  than an estuary.  
Those dunes c loses t  t o  the  beach a r e  r e l a t i v e l y  f ree  of vegetat ion.  
!The inner dunes, however, generally a re  s t a b i l i z e d  with plant  cover 
and tend t o  hold back t he  l e s s  s t ab l e  sand deposited by t he  sea  (P l a t e  1 2 ) .  
I f  t he  dunes were subs tan t ia l ly  a l t e r ed ,  it i s  poss ible  t h a t  t he  sea  
would inundate t he  lowlands now occupied by t h e  lakes   e ell^ and Aver t t ,  
1971 . 
Vegetation t yp i ca l  of the  inner dunes include s ca t t e r ed  patches of 
s a l t g r a s s ,  pickleweed, dune tansey and beach strawberry. Other com- 
mon dune p lan t s  a r e  European dunegrass, sand verbena, beachgrass, s i l ve r -  
weed, rush and lupine.  Occasional patches and s t r i nge r s  of willow, 
S i tka  spruce beach pine,  wax myrtle, s i l k t a s s e l  and coyote brush dot 
the  dunes landscape. 
Low s i t e s  between major dune d r i f t s ,  where moisture i s  g rea te r ,  support 
heavy stands o f  sedges, rushes,  sweet c lover ,  silverweed and a va r i e t y  
of grasses.  Standing water i n  many of t he  low areas  c rea te  small f r e sh  
o r  brackish water marshes with submergent and emergent vegetat ion.  
Agriculture 
Most all lands devoted t o  agr icu l tu re  a r e  e i t he r  pastures o r  grasslands 












SCALE IN M I L E S  
SCALE IN KILOMETERS 
WEU, WAINED PASTLRES ARE SUITABLE TO AGRICULTUREI POORLY DRAINED 
PASTCRES ARE IMPORTANT HABITAT FOR MANY MIGRATORY WATER-ASSOCIATOD BIRDS. 
(DEPT. FISH d GAME PHOTOS BY JOHN SPETH - 1974)  
of  t h e  graz ing  ope ra t ions  r e l y  on n a t u r a l  ground water  o r  p r e c i p i t a t i o n  
f o r  moisture.  There a r e  some row crops and o t h e r  c u l t i v a t e d  c rops  i n  
t h e  f lood  p l a i n ,  and sone nursery  p l a n t s ,  such a s  l i l i e s  and d a f f o d i l s ,  
growing i n  t h e  De l t a  a r ea .  The l a t t e r  c rops ,  a l though on s m a l l  ac re-  
age (300 a c r e s )  b r i n g  a r e t u r n  o f  $2.8 m i l l i o n  annual ly ,  accounting f o r  
almost h a l f  o f  Del Norte County's farm income. 
Well-drained pas tu re s  occupy h ighe r  ground i n  t h e  f l o o d  p l a i n  and 
a r e  o f t e n  seeded t o  a l f a l f a ,  c love r s ,  bar ley ,  o a t s ,  r y e  and fescues .  
Poorly-drained pas tu re s  i n  t h e  lower po r t ions  of t h e  f lood  p l a i n  d i f f e r  
from t h e  well-drained pas tu re s  p r imar i ly  i n  t h a t  t hey  o f t e n  con ta in  
s tanding  water dur ing  t h e  r a i n y  season and a r e  sub jec t  t o  f requent  f lood-  
i ng  from t h e  r i v e r  and i t s  t r i b u t a r i e s .  Many of  t h e  same g ra s ses  and 
f o r b s  a r e  found i n  t h e s e  lowlands, bu t  many a d d i t i o n a l  spec i e s  having 
g r e a t e r  moisture t o l e r a n c e  a r e  a l s o  common. These inc lude  orchard-  
g r a s s ,  b lueg ras s ,  ben tg ra s s ,  dock and v a r i e t i e s  of  sedges ,  rushes  and 
reeds.  The poorly-drained p a s t u r e s  a r e  o f  p a r t i c u l a r  importance t o  t h e  
many water -assoc ia ted  migratory b i r d s  which use t h e  a r e a  dur ing  t h e  
win ter .  
W i l d l i f e  
The d ive r se  mixture o f  h a b i t a t s  i n  t h e  Smith River f l o o d  p l a i n  and Lake 
E a r l  support a wide v a r i e t y  of  w i l d l i f e .  And t h e  a r e a  ranks a long  wi th  
Humboldt Bay and t h e  E e l  River Del ta  a s  one of  C a l i f o r n i a ' s  more impor- 
t a n t  c o a s t a l  wetlands. Over 250 spec i e s  o f  b i r d s  and 58 spec i e s  o f  
mammals a r e  known t o  occur  i n  t h e  f lood  p l a i n .  Some a r e  year-long 
r e s i d e n t s ,  while  o t h e r s ,  p a r t i c u l a r l y  t h e  avian s p e c i e s ,  a r e  migrants  
during seasonal  per iods .  Lake E a r l  p rovides  h a b i t a t  e s s e n t i a l  t o  t h e  
survival of  c e r t a i n  o f  t h e  i n t e r n a t i o n a l l y  s i g n i f i c a n t  migra tory  waterfowl 
popula t ions .  
Mammals 
Over 50 spec i e s  ( ~ p p e n d i x  B)  o f  mammals a r e  known t o  i n h a b i t  t h e  c o a s t a l  
f lood  p l a i n  and ad jacent  f o o t h i l l s  o f  t h e  Lake Earl-Smith River  De l t a  
a r e a .  I n  add i t i on ,  s e v e r a l  spec i e s  o f  marine mammals may be  seen along 
t h e  ocean both at t h e  beach a t  Lake E a r l  and around t h e  mouth o f  t h e  
r i v e r .  
The s e c r e t i v e  na tu re  and noc tu rna l  h a b i t s  o f  most mammals make them d i f f i -  
c u l t  f o r  people t o  s ee .  Often t h e  only  way t h e i r  presence i s  made known 
i s  by t r a c k s  and o t h e r  s i g n s  they  l e a v e  dur ing  t h e i r  n i g h t l y  movements. 
This  i s  p a r t i c u l a r l y  t r u e  o f  t h e  ca rn ivo res  and small  animals which t e n d  
t o  conceal  themselves i n  a r e a s  o f  dense cover.  Because of  d e s i r e  f o r  
concealment, g r e a t e s t  numbers and v a r i e t i e s  of mammals a r e  found i n  o r  
near  t h e  r i p a r i a n  h a b i t a t .  
The l a r g e s t  l a n d  m a m m a l  found l o c a l l y  i s  t h e  Roosevelt e l k .  Formerly 
e l k  occurred i n  l a r g e  numbers along t h e  Del Norte coas t .  They were 
n e a r l y  exterminated through unregula ted  hunt ing  and l a n d  use  changes 
e a r l y  i n  t h i s  century ,  bu t  a few surv ived  and s t i l l  p e r s i s t  i n  s c a t t e r e d  
l o c a t i o n s .  Although by no means common i n  t h e  f lood  p l a i n ,  e l k  a r e  s t i l l  
occas iona l ly  seen and r epor t ed .  
Black- ta i led  deer  a r e  t h e  most common b i g  game mammal and a r e  o f t e n  seen 
throughout t h e  d e l t a  and f lood  p l a i n  wherever p r o t e c t i v e  cover i s  a v a i l -  
ab l e .  Black bear  and mountain l i o n s  i n h a b i t  t h e  surrounding f o r e s t  
l ands  but  seldom venture  onto t h e  f l o o d  p l a i n .  
Water-related mammals inhabi t ing  t h e  marshes, streams, sloughs and ri- 
par ian  h a b i t a t s  of t h e  Smith River-Lake E a r l  f lood p l a i n  include t h e  
mink, r i v e r  o t t e r ,  muskrat and beaver. The muskrat was o r i g i n a l l y  estab- 
l i s h e d  around 1931 (Twining and Hensley, 1943).  Since t h a t  time t h e i r  
numbers have increased and a t h r i v i n g  population now e x i s t s .  The o r i g i n  
of t h e  beavers i s  unknown. Other common furbearers  i n  t h e  a r e a  a r e  
t h e  gray fox, coyote, bobcat,  r i n g t a i l  c a t ,  raccoon, s t r i p e d  skunk, 
spot ted  skunk, weasel and ermine. 
Marine mammals, t h e  harbor s e a l s ,  Ca l i fo rn ia  sea  l i o n s  and S t e l l e r  
sea  l i o n s ,  sometimes e n t e r  t h e  e s tua ry  i n  t h e  lower Smith River Delta  
but  a r e  most common i n  ocean waters near  t h e  r i v e r  mouth. There i s  no 
ind ica t ion  t h a t  sea  l i o n s  and s e a l s  e n t e r  Lake E a r l  when it i s  open 
t o  t h e  sea  a s  they do i n  some o the r  lagoons and c o a s t a l  streams. 
Many species  of  small mammals such as  r a b b i t s ,  hares ,  s q u i r r e l s ,  ground 
s q u i r r e l s ,  chipmunks, r a t s ,  mice, gophers, moles, shrews, and b a t s  
occupy various h a b i t a t  types  throughout t h e  f lood p la in .  Although l e s s  
not iceable  than the  l a r g e r  animals, t h e s e  animals a r e  extremely import- 
ant  i n  t h e  food chain which supports higher avian and mammalian species ;  
and provide r e c r e a t i o n a l  oppor tun i t i e s  t o  man. 
Birds 
Because of  t h e  mobil i ty,  b i r d  populat ions a r e  much more dynamic than 
t h e  mammals. For t h e  most p a r t  they  a r e  l e s s  s e c r e t i v e  and more e a s i l y  
observed. Consequently it i s  e a s i e r  t o  i d e n t i f y  species  and assess  
t h e  magnitude of  use within a given area .  
Local breeding species present  during t h e  spr ing and summer tend t o  form 
a r a t h e r  constant population. By f a l l  t h e  res iden t  population i n  t h e  
f lood p l a i n  i s  augmented by thousands of migrants which spend varying 
lengths  of time i n  t h e  area .  Some migrants a r e  summer v i s i t o r s  from t h e  
south. Most come from Canada and Alaska, and from a s  f a r  as  t h e  Arct ic  
Circ le  and S iber ia .  Altogether,  over 250 species  of b i rds  have been 
recorded i n  t h e  Lake Earl-Smith River Delta a r e a  ( ~ p p e n d i x  c ) .  
According t o  t h e i r  h a b i t s ,  morphological c h a r a c t e r i s t i c s  and h a b i t a t  
a s soc ia t ions ,  b i rds  may be l o g i c a l l y  grouped i n t o  severa l  ca tegor ies .  
Discussed here a re  t h e  l and  b i rds ,  r a p t o r s  and water-associated b i r d s .  
Land Birds 
This category includes two l a r g e  groups of b i r d s  o f t en  r e f e r r e d  t o  as  
song b i rds  and upland game b i r d s .  Land b i r d s  a r e  not d i r e c t l y  dependent 
on t h e  wetland areas  but o f t en  a r e  associa ted  with t h e  a g r i c u l t u r a l  lands ,  
r i p a r i a n  cover and t h e  dune community. Some species  a r e  highly s e l e c t i v e  
i n  t h e i r  choice of l i v i n g  area ,  but many a r e  found i n  a l l  of t h e  above 
h a b i t a t  types.  
The song b i rds  a re  most numerous and represent  t h e  g rea tes t  species  
v a r i e t y  i n  t h i s  category. Over 80 species  a r e  known t o  occur i n  t h e  d e l t a ,  
f lood p l a i n ,  Lake Ear l  v i c i n i t y  and t h e  surrounding drainage bas ins .  
Sparrows, thrushes,  f lyca tchers ,  wrens, l a r k s ,  warblers ,  v i reos ,  f inches  
and juncos a r e  examples of t h i s  group. Other land b i rds  common t o  t h e  
a rea  include crows, ravens, jays ,  woodpeckers, f l i c k e r s ,  swallows and 
hummingbirds. Many of  these  land b i r d s  a r e  r e s i d e n t s ;  o the r s  a r e  migra- 
t o r y .  
U ~ l a n d  game b i r d s  which inhabi- t  t h e  f l o o d  p l a i n  and surrounding a r e a  
are  t h e  C8,lif'ornia q u a i l ,  mountain q u a i l ,  b lue  grouse,  r u f f e d  grouse , mourn-  
i c g  dove and bend- ta i led  pigeon. The l a t t e r  two spec i e s  a r e  migratory 
%rid u s u d l y  l e a v e  t h e  a r e a  i n  win ter .  A l l  a r e  hunted dur ing  t h e  appro- 
p r i a t e  season and provide sportsmen wi th  many days of  hunt ing  r e c r e a t i o n .  
Raptors 
This  group of  b i r d s  i nc ludes  t h e  e a g l e s ,  hawks, f a l c o n s ,  ospreys ,  k i t e s ,  
owls and v u l t u r e s .  A l l  s pec i e s  a r e  p r o t e c t e d  by l a w .  Man has h i s t o r i -  
c a l l y  persecuted  r a p t o r s  under t h e  erroneous b e l i e f  t h a t  t hey  damaged 
small  gsme and l i v e s t o c k  popula t ions .  This pe r secu t ion ,  a long  wi th  h a b i t a t  
l o s s e s ,  pes tTcides  and poisons,  has  caused a  marked d e c l i n e  i n  t h e  num- 
b e r s  of  many r a p t o r  spec i e s .  
Raptors a r e  h igh  on t h e  food chain and u t i l i z e  t h e  many sma l l e r  p rey ,  such 
a s  roden t s ,  b i r d s  and i n s e c t s ,  as t h e i r  primary food source .  Thei r  pre- 
sence,  a long wi th  o t h e r  environmental c o n t r o l s ,  he lps  t o  l i m i t  r oden t s  
and o t h e r  small  animal popula t ions ;  hence, r a p t o r s  a r e  s i g n i f i c a n t  
t o  t h e  eco log ica l  ba lance  of  t h e  ecosystem i n  which they  e x i s t .  
The golden eag le  and ba ld  eag le  a r e  among t h e  l a r g e s t  b i r d s  of  prey. 
Their  numbers have been much reduced and even e l imina ted  over  l a r g e  a r e a s  
o f  t h e i r  former range.  Although r a r e ,  bo th  spec i e s  a r e  s t i l l  occas iona l ly  
seen along t h e  Smith River and over  t h e  r i v e r  f l o o d  p l a i n .  
The broad-winged hawks ( ~ u t e o s )  a r e  t h e  r a p t o r s  most o f t e n  seen because 
of  t h e i r  h a b i t  o f  soa r ing  slowly over  open f i e l d s  i n  search  of  food. 
Rodents and o t h e r  small  mammals make up t h e  g r e a t e s t  p a r t  o f  t h e i r  die-t  
but  r e p t i l e s  and even l a r g e  i n s e c t s  a r e  o f t e n  taken.  The r e d - t a i l e d  
hawk i s  t h e  most common but t h e  rough-legged and red-shouldered hawks 
a r e  a l s o  present  i n  t h e  f lood p la in .  The red-shouldered hawk i s  depend- 
en t  on t h e  r i p a r i a n  growth and has been much reduced i n  numbers because 
of h a b i t a t  des t ruc t ion  throughout i t s  range i n  Cal i forn ia .  Marsh hawks 
9)Lh a r e  usua l ly  seen hunting over t h e  c o a s t a l  dunes, a g r i c u l t u r a l  a reas  and marshes. 
Smaller than  t h e  broad-winged hawks, t h e  a c c i p i t e r s  occupy f o r e s t e d  and U* 
woodland a reas .  Acc ip i t e r s  i n  t h e  Delta-Lake E a r l  a r e a  a r e  t h e  goshawk, 
Cooper's hawk and sharp-shinned hawk. They a r e  seldom seen because of  
t h e i r  s e c r e t i v e  na tu re  and occurrence i n  a reas  of dense cover. Small 
mammals and b i r d s  a r e  t h e  main food i tems consumed by a c c i p i t e r s .  
(D. 
Four species  of  fa lcons  occur wi th in  t h e  f lood  p la in .  The most common 
i s  t h e  American k e s t r e l  o r  sparrow hawk. It i s  t h e  smal les t  of t h e  *D- 
fa lcons  and can be seen hovering over  pas tu res ,  o r  perched on po les  
along roadsides searching f o r  i n s e c t s  and mice. The mer l in ,  o r  pigeon 
hawk, i s  q u i t e  s i m i l a r  t o  t h e  k e s t r e l  but i s  much l e s s  common. The p r a i r i e  
fa lcon i s  an occasional  v i s i t o r  t o  t h e  v i c i n i t y .  The r a r e s t  of t h e  
fa lcons  i s  t h e  peregr ine  which i s  c l a s sed  a s  an endangered species  i n  
Ca l i fo rn ia  and t h e  United S t a t e s   each and F i sk ,  1972) .  The peregr ine  
i s  known t o  have r e c e n t l y  nes ted  i n  t h e  Smith River drainage.  
The whi te- ta i led  k i t e ,  a l s o  a hawk, i s  an occas ional  v i s i t o r  t o  t h e  
d e l t a  and f lood p la in .  It i s  usua l ly  a s soc ia t ed  with open f i e l d s  and 
r i p a r i a n  a reas .  
The only r a p t o r  t h a t  i s  d i r e c t l y  dependent on t h e  r i v e r  and o the r  open 
water a reas  i s  t h e  osprey, although t h e  ba ld  eagle  i s  water-oriented 
and depends upon f i s h  f o r  most of  i t s  food. The osprey ' s  d i e t  i s  
f i s h  exclusively.  During t he  summer they nes t  i n  the  f lood p la in  near 
t he  r i v e r  and Lake Ear l  and i n  t he  f a l l  move south t o  Central and South 
America t o  winter .  
Turkey vul tures  a r e  common t o  the  d e l t a  and l i k e  t he  broad-winged hawks, 
they spend most of  t h e i r  ac t ive  hours soaring high overhead looking 
f o r  food. Unlike t he  hawks, however, they do not k i l l  t h e i r  own prey, 
but feed exclusively on carrion.  
In  the  f lood p la in  ecosystem the  eagles ,  hawks, falcons and k i t e s  
a r e  replaced during t he  hours of darkness by t h e  nocturnal  owls. Al- 
though both hawks and owls u t i l i z e  t h e  same food sources and hunting 
a reas ,  t he r e  i s  l i t t l e  d i r ec t  competition because of t he  di f ference 
i n  t h e i r  periods of a c t i v i t y .  
Locally t he r e  a r e  nine species of owls t h a t  a r e  r e l a t i v e l y  common. 
They range i n  s i z e  from t h e  t i n y  pygmy owl t o  t he  great  horned owl, 
which has a wing spread of up t o  60 inches. Barn owls and short-eared 
owls a r e  probably t h e  most of ten  seen. Other species a r e  t h e  screech, 
long-eared, spot ted ,  burrowing and saw-whet owls. Some winters ,  t h e  
snowy owl may occur along the  northern Cal i fornia  coast i n  small num- 
bers .  The Smith River Delta-Lake Ear l  area  i s  one they frequent during 
such v i s i t s .  
Water-associated Birds 
As coas ta l  wetlands, Lake Earl  and, t o  a l e s s e r  extent, t h e  Smith River 
Delta, a r e  most important t o  a group of b i rds  known as  water-associated 
bi rds .  They a r e  d i r e c t l y  dependent upon wetland ecosystems f o r  t h e i r  
existence.  Without Lake Ear l ,  t h e  d e l t a  of the  Smith River and s i m i l a r  
areas  of wetland h a b i t a t  along t h e  c o a s t ,  many of t h e s e  h ighly  spec ia l i zed  
b i r d s  could not survive.  
Each species o r  species group has developed very spec ia l i zed  morphologi- 
c a l  c h a r a c t e r i s t i c s  and techniques f o r  u t i l i z i n g  a s p e c i f i c  segment o f  
t h e  water environment t o  f u l f i l l  i t s  l i f e  requirements. Because of  t h i s  
spec ia l i za t ion ,  these  b i r d s  cannot adapt t o  d r a s t i c  h a b i t a t  changes. 
As a r e s u l t  t h e i r  populations have su f fe red  many l o s s e s  from man's a c t i -  
v i t i e s .  Or ig inal ly  t h e r e  were an est imated f i v e  mi l l ion  acres  of  wet- 
lands i n  Cal i fornia .  Today l e s s  than 500 thousand acres  remain. 
Because of t h e  migrant na ture  of most of t h e  water-associated spec ies ,  
populations f l u c t u a t e  d r a s t i c a l l y  from season t o  season, month t o  month, 
and even from day t o  day. The h ighes t  numbers and g r e a t e s t  species  v a r i e t y  
a r e  evident  i n  t h e  f a l l  and winter  months ( ~ p p e n d i c e s  I3 and E ) .  A three-  
year  (1970-1973) Department census of water b i r d s  y ie lded an annual t o t a l  
of almost t h r e e  mi l l ion  b i r d  days o f  use i n  t h e  Lake Ear l  v i c i n i t y   a able 2 ) .  
Table 2 
Average Annual Bird Days Use 
Species Group Lake E a r l  Smith River 
Waterfowl 1,744,992 166,878 
Shorebirds 124,499 29,962 
Wading Birds 9,830 1,938 
Other Water-associated Birds 1,107,101 98,633 
Categories of  water-associated b i r d s  i n  t h e  Lake Earl-Smith River Delta  
Area a r e  waterfowl, shorebi rds ,  wading b i r d s ,  pe lagic  and c o a s t a l  b i rds .  
These b i r d s  inc lude  n ine  orders  and a r e  represented  l o c a l l y  by over 
100  species .  Although they  have many s t r u c t u r a l  s i m i l a r i t i e s ,  i nd iv i -  
dual  species  e x h i b i t  many d i f f e rences  i n  s i z e ,  form and h a b i t s .  I n  
t h e  d iscuss ion  which fol lows,  species  a r e  grouped according t o  t h e i r  
r e l a t i o n s h i p  wi th  each o t h e r  and/or t h e  h a b i t a t  which t h e y  occupy. 
Waterfowl: This group belongs t o  t h e  order  Anseriformes which inc ludes  
a l l  ducks, geese and swans. Most a r e  migratory and nes t  across  t h e  
northern-most p a r t s  of  North America and winter  from t h e  United S t a t e s  
southward i n t o  Central  and, i n  some cases ,  South America. During t h e i r  
f a l l  and winter  migrat ions mi l l ions  of waterfowl move south t o  ances- 
t r a l  winter ing  grounds along well-defined routes  described a s  flyways. 
The western s t a t e s  a r e  p a r t  of t h e  P a c i f i c  Flyway. 
Birds moving i n t o  Ca l i fo rn ia  fol low t h r e e  bas i c  sub-flyways ( P l a t e 1 3 ) .  
The importance of C a l i f o r n i a ' s  remaining wetlands i s  i l l u s t r a t e d  by 
t h e  f a c t  t h a t  68% of  t h e  e n t i r e  P a c i f i c  Flyway duck populat ion and 83% 
of i t s  geese winter  wi th in  t h e  S t a t e .  Lake E a r l ,  t h e  Smith River Delta  
and o the r  nearby wetlands a r e  important s topping po in t s  f o r  b i r d s  us ing  
t h e  c o a s t a l  route .  
There a r e  22 species  of  ducks known t o  occur r e g u l a r l y  wi th in  t h e  
Lake Earl-Smith River Delta  a rea .  The puddle ducks, which feed  primari ly 
on vegeta t ion  i n  shallow water a reas ,  include t h e  mallard,  gadwall, pin- 
t a i l ,  wigeon, green-winged t e a l ,  cinnamon t e a l ,  shove l l e r  and wood duck. 
Diving ducks, inc luding t h e  canvasback, redhead, scaup, ring-necked duck, 
scoters ,buff lehead,  golden-eye and ruddy duck, p r e f e r  deeper water where 

they  dive i n  search of  t h e  vegetable matter  o r  aquat ic  organisms which 
make up t h e i r  d i e t .  The mergansers o r  f i s h  ducks a l s o  dive and s w i m  
underwater but  do not feed on vegetat ion.  They feed on small  f i s h  which 
they capture with t h e i r  long, narrow s e r r a t e  b i l l s .  
The g r e a t e s t  waterfowl use occurs on l akes  E a r l  and Talawa. Some use 
i s  recorded on small marshes l y i n g  wi th in  t h e  sand dunes and t h e  grazing 
lands surrounding t h e  two lakes .  These small  marshes a r e  used most heavi ly  
when winter  r a i n s  augment t h e  e x i s t i n g  areas  of s tanding water.  Waterfowl 
use t h e  Delta  pasturelands,  e s p e c i a l l y  those  t h a t  a r e  poorly dra ined,  t o  
a g rea t  e x t e n t ,  and during t h e  winter  t h e r e  i s  a d a i l y  interchange between 
t h e s e  and o t h e r  adjacent  wetlands. 
The most numerous duck species  a r e  wigeon, ruddy, p i n t a i l ,  canvasback, g r e a t e r  
scaup, and mallard,  i n  t h a t  order .  Lake E a r l  i s  of s p e c i a l  importance 
t o  t h e  canvasback. Canvasback populat ions have been reduced s u b s t a n t i a l l y  
over t h e  pas t  20 years  because of t h e  l o s s  of  key h a b i t a t .  The l a k e  
now supports t h e  highest  wintering population of canvasbacks nor th  of  
San Francisco Bay. 
The most abundant species  i n  the  Smith River Delta a rea  a r e  t h e  g r e a t e r  
scaup and l e s s e r  scaup. Others include sco te r s  ( 3  s p e c i e s ) ,  canvasbacks, 
redheads, buffleheads,  ring-necked ducks, golden--eyes and ruddy ducks. 
None a r e  known t o  nes t  l o c a l l y .  
Although geese a r e  not  numerous along t h e  nor th  coas t ,  a few regu la r ly  
use Lake Ear l ,  t h e  Delta  and v i c i n i t y .  Canada geese a r e  t h e  most common 
but  occas ional ly  snow geese, white-fronted geese and black b ran t  may 
be seen. An occurrence of the  r e l a t i v e l y  r a r e  Aleutian Canada goose was 
recorded a t  Lake E a r l  i n  t h e  win te r  of  l a s t  yea r  (1974) .' Seve ra l  hundred 
w h i s t l i n g  swans a l s o  win te r  around Lake E a r l  and t h e  d e l t a .  They gene ra l ly  
a r r i v e  i n  November and s t a y  u n t i l  Marsh when they  r e t u r n  t o  t h e  breeding 
grounds i n  Canada and Alaska. 
Although t h e  primary use by waterfowl occurs  dur ing  t h e  win te r ,  some n e s t -  
i ng  does t ake  p l ace .  Johnson and Yocom (1966) es t imated  t h a t  t h e  t o t a l  
waterfowl product ion a t  Lake E a r l  i s  i n  excess  of  1,500 b i r d s .  The p r i n c i -  
p a l  breeding spec i e s  a r e  mal la rds ,  gadwall and cinnamon t e a l .  But wood 
duck, common merganser and Canada geese broods have been recorded ( ~ e h n k e ,  
1969) .  The mal la rd ,  gadwall and t e a l  n e s t i n g  usua l ly  t a k e s  p l ace  along 
t h e  l a k e  shore ,  i n  small  marshy a r e a s  and along d i t c h e s  l o c a t e d  i n  pas- 
t u r e s  and g ra s s l ands  i n  t h e  f lood  p l a i n .  Mergansers and wood ducks 
p r e f e r  streams and ponds with r i p a r i a n  vege ta t ion .  During t h e  summer 
months small  n e s t i n g  popula t ions  o f  ma l l a rds ,  gadwall ,  cinnamon t e a l  
and common mergansers a r e  a l s o  p re sen t  i n  t h e  d e l t a  a r e a .  They n e s t  
c l o s e  t o  small  marshes, i r r i g a t i o n  d i t c h e s  and s treams a s  a  r u l e  and do 
not  venture  f a r  u n t i l  t h e  young a r e  capable of  f l i g h t .  
It i s  d i f f i c u l t  t o  determine t h e  a c t u a l  number of  i n d i v i d u a l  waterfowl 
which use t h e  d e l t a  because of  t h e i r  t r a n s i t o r y  na tu re  and cons tan t  i n t e r -  
change of  b i r d s  from one l o c a l  a r e a  t o  another .  However, t h e  magnitude 
o f  use can be shown i n  terms o f  b i r d  days use.  A b i r d  days use repre-  
s e n t s  one b i r d  present  f o r  one day. Hence 10  b i r d s  p re sen t  over  a  f i v e -  
day pe r iod  can be expressed a s  50 b i r d  days o f  use.  The average annual 
b i r d  days use i n  t h e  Del ta  i s  computed t o  be about 166,878 (Appendix D ) .  
By na tu re  such f i g u r e s  t end  t o  q u i t e  conserva t ive  because not  a l l  b i r d s  
a c t u a l l y  present  can be seen from t h e  a i r  dur ing  census. To ta l  waterfowl 
I/ Paul Spr inger ,  U.  S. F i sh  and Wi ld l i f e  Se rv i ce ,  Arcata  ( p e r s .  c o r n . ) .  
use days a t  Lake Ear l  averaged 1,744,992 annually during t h r e e  years  of 
a e r i a l  census counts. The September through Apri l  period accounted f o r  
1,700,562 use days and represented 97% of t h e  t o t a l  annual use.  The re-  
maining 3% o r  44,430 use days occurred from May through August ( ~ p p e n d i x  D ) .  
Shorebirds: Over 30 species represent ing f i v e  famil ies  of t h e  order 
Charadriiformes a r e  known t o  use t h e  Lake ~ a r l / S m i t h  River Delta area.  
They exh ib i t  many var ia t ions  i n  s i z e  and colora t ion but a l l  share c e r t a i n  
c h a r a c t e r i s t i c s  of form and general hab i t s .  The most common species  in-  
clude t h e  dunlin,  western sandpiper, black-bell ied p lover ,  shor t -b i l led  
dowitcher, sanderl ing,  w i l l e t ,  marbled godwit, northern phalarope, black 
turns tone and common snipe. 
They range i n  s i z e  from t h e  sparrow-sized sandpiper t o  t h e  long-bil led 
curlew which may be over 1 9  inches i n  length.  A l l  have c h a r a c t e r i s t i -  
c a l l y  long l e g s  and r e l a t i v e l y  long b i l l s  f o r  moving about and feeding 
i n  s o f t  mud and sand. They feed primari ly on small inver tebra te  animal 
and insec t  l i f e  which they ex t rac t  from t h e  upper few inches of s o i l .  
Some species  a r e  adapted t o  feeding on organisms found at tached t o  i n t e r -  
t i d a l  rocks. S t i l l  o thers ,  t h e  northern phalarope f o r  example, s w i m  i n  
deep water and skim la rvae  and i n s e c t s  from t h e  surface .  
Shorebirds frequent severa l  areas of h a b i t a t  including t h e  ocean beach, 
marshlands, grasslands and pastures.  In  marsh areas ,  i n  t h e  shallow 
waters of  t h e  lake  shore, along t h e  ocean beach and es tua r ine  a rea  of 
t h e  lower' Delta, they feed on small marine organisms t h a t  l i e  i n  t h e  top  
few inches of t h e  bottom sediments. In  pastures and grasslands they 
feed  on worms, i n s e c t s  and i n s e c t  l a rvae .  The pas tu res  a r e  most heavi ly  
used during t h e  r a iny  season when s o i l s  a r e  wet and more e a s i l y  pene- 
t r a t e d  by t h e  probing b i l l s  of t h e  shorebirds.  
Most shorebirds n e s t  i n  Canada and Alaska and winter  i n  t h e  lower United 
S t a t e s  and Centra l  America. They seem t o  fol low a p a t t e r n  of flyways 
a s  waterfowl do, but t h i s  i s  not  known t o  be sure .  Some migrate through 
in land a reas ,  but  t h e  major i ty  appear t o  fol low c o a s t a l  rou tes  and winter  
along Ca l i fo rn ia ' s  beaches and rocky shores and on bays,  e s t u a r i e s ,  
and o t h e r  wetlands. 
During t h e  summer months only a  small number of  non-breeding b i r d s  and 
a few l o c a l l y  nes t ing  species  a r e  present .  The populat ion inc reases  
i n  l a t e  summer a s  e a r l y  migrants begin t o  a r r i v e  from t h e  breeding 
grounds. September through Apr i l  i s  t h e  h ighes t  per iod  of  shorebi rd  
use. The t o t a l  annual shorebi rd  use a t  Lake E a r l  averaged 124,499 
b i r d  days, and i n  t h e  Delta ,  29,962 b i r d  days use ,  during t h r e e  years  
11 of  a e r i a l  census counts.- Because of t h e  small  s i z e  and drab co lo r s  
of  many species ,  and t h e  h a b i t a t  they  occupy, shorebi rds  a r e  d i f f i c u l t  
t o  census. It i s  t h e r e f o r e  reasonable t o  assume t h a t  t h e  a c t u a l  use 
i s  much g r e a t e r  than  recorded; and t h i s  assumption i s  s u b s t a n t i a t e d  by 
ground and a e r i a l  census comparisorls made a t  Humboldt Bay. 
Wading Birds:  Seven species  of t h e  order  Ciconiiformes a r e  represented  
l o c a l l y .  The most common a r e  t h e  g r e a t  b lue  heron, black-crowned 
n ight  heron, g rea t  eg re t  and American b i t t e r n .  The snowy egre t  i s  an 
occasional  t r a n s i e n t  v i s i t o r  and t h e  c a t t l e  e g r e t ,  an o l d  world spec ies  
introduced t o  t h i s  country a  number of years  ago, has extended i t s  range 
I/ Appendices D and E. 
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i n t o  t h e  n o r t h  coas t  region.  Wading b i r d s  c h a r a c t e r i s t i c a l l y  have 
long  l e g s  and widely spreading t o e s  f o r  moving about i n  shal low water  
a r eas  w i th  s o f t  mud sub-s t ra te .  They a l s o  have r e l a t i v e l y  long  necks 
and long-sharp-pointed b i l l s  f o r  cap tu r ing  prey. Small f i s h ,  amphibians, 
r e p t i l e s ,  and crus taceans  a r e  t h e  primary i tems  consumed by most wading 
b i r d s .  Herons and e g r e t s  a l s o  f eed  on smal l  mammals. These b i r d s  most 
commonly use marsh, l a k e  and r i p a r i a n  h a b i t a t  b u t  t h e  herons and e g r e t s  
a l s o  use g ra s s l ands  and pas tu re s  ex t ens ive ly .  
Egre t s  and herons a r e  c o l o n i a l  n e s t e r s  and t r a d i t i o n a l l y  use  t h e  same 
n e s t i n g  s i t e s  y e a r  a f t e r  year .  These s i t e s ,  c a l l e d  " rooker ies , "  a r e  
u sua l ly  l o c a t e d  i n  groves o f  t a l l  t r e e s  o r  dense r i p a r i a n  h a b i t a t  nea r  
water .  One heron rookery occurs  i n  t h e  Smith River  Del ta  ( P l a t e  1 4  ) .  
No rooke r i e s  have been found t o  d a t e  i n  t h e  Lake E a r l  v i c i n i t y ,  bu t  it 
i s  probable t h a t  some n e s t i n g  does t a k e  p l ace  l o c a l l y  s i n c e  a d u l t  b i r d s  
a r e  p re sen t  dur ing  t h e  breeding season. The smal le r  black-crowned 
n i g h t  heron u t i l i z e s  t h e  same h a b i t a t  and food sources bu t  i s  most 
a c t i v e  a t  n i g h t .  During t h e  day it r o o s t s  i n  dense r i p a r i a n  cover .  
A much r a r e r  r e l a t i v e ,  t h e  green heron,  i s  a l s o  p re sen t  bu t  f r equen t s  
marshes and waterways wi th  dense vege ta t ion  where it i s  l e s s  a p t  t o  be 
seen. Both snowy e g r e t s  and c a t t l e  e g r e t s  use  t h e  a r e a  bu t  a r e  not  common. 
Their  food h a b i t s  and h a b i t a t  requirements a r e  s i m i l a r  t o  t hose  o f  t h e  
g r e a t  e g r e t  and b lue  heron. 
One of n a t u r e ' s  r e a l  camouflage a r t i s t s ,  t h e  b i t t e r n ,  i n h a b i t s  marshy 
a r e a s  where c a t t a i l s  and t u l e s  provide s u i t a b l e  cover.  Unlike i t s  
more c o l o r f u l  r e l a t i v e s ,  t h e  b i t t e r n  i s  designed t o  be unobtrusive.  
Its s t r eaked  brown co lo ra t ion  blends so we l l  wi th  t h e  background t h a t  it 
i s  seldom seen by enemies. They s tand motionless  by t h e  hour wai t ing  
f o r  s m a l l  f i s h ,  crustaceans and amphibians t o  come wi th in  reach. 
Now pro tec ted  by s t a t e  and f e d e r a l  laws, some species  of wading b i r d s  
were nea r ly  exterminated over much of  t h e i r  range i n  t h e  e a r l y  p a r t  
of  t h i s  century because o f  t h e  demand f o r  t h e i r  f ea the r s .  Although 
t h e i r  numbers have recovered from previous lows, they  s t i l l  f ace  t h r e a t s ,  
from po l lu t ion ,  p e s t i c i d e s  and l o s s  of h a b i t a t .  
Blue herons and e g r e t s  a r e  e a s i l y  seen from t h e  a i r  and can be ac- 
cu ra te ly  censused. Because of t h e i r  nocturnal  feeding h a b i t s  t h e  n igh t  
herons a r e  not  r e a d i l y  counted from an a i rp lane .  The same i s  t r u e  
f o r  b i t t e r n s  because they  t end  t o  s t a y  i n  dense marsh, vegeta t ion .  
Consequently t h e  census d a t a  a v a i l a b l e   a able 2 )  p r imar i ly  r e f l e c t  
b lue  heron and e g r e t  populat ions and do not r ep resen t  t h e  t o t a l  m a g -  
n i tude  of wading b i r d  use.  
Pe lagic  and Coastal Birds:  Most pe lag ic  b i r d s  a r e  only casual  v i s i t o r s  
t o  Lake E a r l  and t h e  Delta.  The p e t r e l s ,  f u l n a r s ,  shearwaters ,  a lba-  
t r o s s e s  and jaegers  spend most of  t h e i r  l i v e s  f a r  of fshore .  Murres, 
gui l lemots ,  pu f f ins  and auk le t s  a r e  found inshore  along t h e  beaches but 
seldom venture in land.  Many nes t  on o f f shore  rocks and i s l a n d s  near  
t h e  Smith River ( p l a t e  14 ) .  One of  t h e  most important s i t e s  i s  Pr ince  
I s l a n d  which provides nes t ing  h a b i t a t  f o r  over 450 b i rds .  
Large numbers o f  gulls comprised of a t  l e a s t  11 spec ies ,  some r e s i d e n t  
and some migratory, i nhab i t  t h e  f lood p la in .  Terns a r e  l e s s  common 
but seve ra l  spec ies  a r e  seasonal  v i s i t o r s .  Three spec ies  of  cormorants, 
t h e  Brandts,  pe lagic  and double-crested, a r e  common r e s i d e n t s .  Like 
many of t h e  o t h e r  c o a s t a l  b i r d s ,  t hey  nes t  on nearby of fshore  rocks. 
During t h e  summer months t h e  brown pe l i can ,  now c la s sed  a s  an endangered 
species  i n  Ca l i fo rn ia ,  can be seen i n  t h e  lower e s tua ry  and along t h e  
beaches. Altogether ,  a t  l e a s t  34 species  represent ing  t h r e e  o rde r s  
of pe lag ic  and c o a s t a l  b i r d s  occur l o c a l l y .  
Other Water-associated Birds:  A number of o the r  b i r d s  dependent on 
an aquat ic  environment occupy segments of  h a b i t a t  provided by t h e  Lake 
Earl-Smith River Delta  f lood  p la in .  Each species  has developed c e r t a i n  
spec ia l i zed  c h a r a c t e r i s t i c s  which enables it t o  survive  i n  a p a r t i c u l a r  
niche of  t h a t  h a b i t a t .  
One of  t h e  most common i s  t h e  American coot ,  o r  mud hen, a member of  
t h e  r a i l  family. It u t i l i z e s  v i r t u a l l y  a l l  aquat ic  h a b i t a t  t ypes  but  
i s  most o f t e n  seen i n  freshwater  marshes and pas tures .  Coots feed  on 
aqua t i c  vegeta t ion ,  g ras ses ,  a l f a l f a  and o the r  a g r i c u l t u r a l  crops.  
Other members of t h e  r a i l  family a r e  p resen t ,  but  more s e c r e t i v e  and 
l e s s  numerous. The dense emergent vegeta t ion  of marshes and sloughs 
provides h a b i t a t  t o  t h e i r  l i k i n g .  Both t h e  Vi rg in ia  r a i l  and s o r a  
r a i l  a r e  found wi th in  t h e  f lood p l a i n  and both nes t  l o c a l l y .  
The grebes and loons a r e  d iv ing  b i r d s  t h a t  use open water a reas .  Five 
species  of grebes--the western, red-necked, horned, eared and p ied-bi l led-  
a r e  found here ,  e s p e c i a l l y  a t  Lake Ear l .  A l l  grebes a r e  migratory 
but  some, p a r t i c u l a r l y  t h e  p ied -b i l l ed ,  a r e  l o c a l  n e s t e r s ,  and a nes t ing  
colony of  about 20 p a i r s  of western grebes i s  l o c a t e d  i n  t h e  nor theas t  
corner of  t h e  l a k e .  The comon loon,  Arc t i c  loon and red-throated 
loon a r e  winter  migrants which n e s t  i n  Canada and Alaska. Although re- 
l a t i v e l y  common, they  a r e  not  numerous. They p r e f e r  deeper water h a b i t a t  
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where they  dive and s w i m  underwater i n  search of t h e  s m a l l  f i s h  and 
o t h e r  marine organisms on which they  feed.  
Fishes 
The Smith River and Delta  support at l e a s t  25 species  of  f i s h  ( ~ p p e n -  
d i x  F ) and one of t h e  most important anadromous f i s h e r i e s  i n  t h e  S t a t e .  
King salmon, s i l v e r  salmon, chum salmon, s t ee lhead  t r o u t  (anadromous 
rainbows), coas t  cu t th roa t  t r o u t ,  American shad and green sturgeon a l l  
spend p a r t  of t h e i r  l i f e  cycle  i n  t h e  ocean and then  r e t u r n  t o  t h e  Smith 
River system t o  reproduce.l/ 
The c r i t i c a l  p a r t  of  migrat ion of t h e  anadromous f i s h  occurs i n  t h e  
t r a n s i t i o n  between s a l t  and freshwater  t h a t  t a k e s  p lace  i n  t h e  e s t u a r i n e  
a r e a  of t h e  Delta.  Juveni le  forms a l s o  use t h e s e  brackish  waters  f o r  
osmoregulatory adjustments before  migratin,g t o  t h e  sea.  Annually 30,000 
s tee lhead t r o u t ,  15,000 k ing  salmon, 5,000 s i l v e r  salmon and an unde- 
termined number of o t h e r  anadromous species  t r a v e l  through t h e  e s tua ry  
system and upstream. Progeny, numbering i n  t h e  mi l l ions  r eve r se  t h e  
process ,  going t o  t h e  ocean u n t i l  t hey  mature and repea t  t h e  spawning 
runs t h a t  have made t h e  Smith such an important no r th  c o a s t a l  stream. 
American shad, a l s o  anadromous, were introduced i n t o  Ca l i fo rn ia  i n  
1871 i n  t h e  Sacramento River and have s ince  spread northward and a r e  
found i n  t h e  Smith River es tuary .  Lampreys and t h e  th reesp ine  
s t ick leback a r e  found i n  abundance. Lampreys pass through t h e  e s tua ry  
i n  sp r ing  during spawning runs while  t h e  s t i ck leback  i s  a year-round 
re s iden t .  The lamprey i s  only r a r e l y  used. a s  food; t h e  s t i ck leback  
has no food value but  serves  a s  a forage species .  
1/ S c i e n t i f i c  names a r e  appended (Appendix: F ) . 
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THE CRITICAL. PART OF ANAOROMOUS FISH MIGRATION TAKES PLACE I N  THE SALT 
AND FESHWATER TRANSITION I N  THE DELTA ESTUARY. SPAWNING OCCLRS WSTREAM. 
(We S.  ARMY S OF ENGINEERS PHOTOS - FEBRUARY, 1973) 
I n  a d d i t i o n  t o  t h e  anadromous f i s h ,  t h e  e s t u a r y  a l s o  h o s t s  a  v a r i e t y  of 
marine a i d  e s t u a r i n e  f i s h e s .  These spec i e s  a r e  t o l e r a n t  of s a l i n i t i e s  
ranging from seawater t o  b rack i sh  water ,  bu t  most w i l l  not  t o l e r a t e  
freshwater .  During t h e  sp r ing  months, r e d t a i l  sur fperch  and P a c i f i c  
h e r r i n g  make spawning migra t ions  i n t o  t h e s e  waters .  The h e r r i n g ,  which 
depos i t  eggs on rocks and p i l i n g s ,  and t h e  r e d t a i l  a r e  mainly found 
i n  channels c lo se  t o  t h e  mouth. Surf smelt  which e n t e r  t h e  e s t u a r y  
during t h e  summer a l s o  f requent  t h e  channel a r eas .  Other r e s i d e n t  
marine and e s t u a r i n e  f i s h e s  commonly found i n  t h e  lower Del ta  i nc lude  
t h e  s t a r r y  f lounder ,  s h i n e r  su r fpe rch ,  j uven i l e  rock f i sh  and s taghorn  
and p r i c k l y  scu lp ins .  S t a r r y  f lounders  a r e  r e l a t i v e l y  abundant on 
sandy bottoms, while  s h i n e r  sur fperch  and juven i l e  r o c k f i s h  a r e  most 
evident  i n  t h e  v i c i n i t y  of dock p i l i n g s  c l o s e  t o  t h e  main channel.  
Both sandy and g rave l  bottoms abound wi th  s taghorn and p r i c k l y  scu l -  
p i n s .  
Sturgeon occas iona l ly  e n t e r  t h e  e s t u a r y ,  probably t o  feed;  t h e r e  i s  no 
record  of  spawning i n  t h e  r i v e r .  They have been observed i n  P a t r i c k ' s  
Creek, an upstream t r i b u t a r y  33 miles  from t h e  ocean. 
Resident populat ions of  coas t  c u t t h r o a t  t r o u t  and rainbow t r o u t  may 
be found i n  t h e  freshwater  sloughs and streams behind t i d e  ga t e s  i n  t h e  
f lood  p l a i n  near  t h e  Delta .  These f i s h  do not grow as  l a r g e  a s  t h e  s e a  
run v a r i e t i e s  bu t  t hey  support a  small  l o c a l  f i s h e r y .  Yontocket Slough, 
an o l d  r i v e r  channel,  i s  one such f i s h i n g  a rea .  
Lake Ea r l  harbors  1 5  spec i e s  of f i s h ,  only one o f  which cannot t o l e r a t e  
pure seawater .  A l l  a r e  adapted t o  b rack i sh  water  condi t ions  and s i x  
can l i v e  and reproduce i n  f r e s h  water .  The most important s p e c i e s ,  
a t  l e a s t  from a f isherman's  viewpoint,  a r e  t h e  k ing  salmon, s i l v e r  
salmon, and coas t  cu t th roa t  and rainbow t r o u t .  S i l v e r  salmon and coast  
cu t th roa t  t r o u t  a r e  t h e  most numerous of  t h e s e  four  species  o f  anadro- 
mous salmonids. Beginning i n  1969 s e v e r a l  p l a n t s  of  s i l v e r  salmon f inger-  
l i n g s  were made i n  Lake Ear l .  It appears t h a t  t h e s e  p l a n t s  have in -  
creased t h e  spawning populat ion of  s i l v e r  salmon i n  Jordan Creek, t h e  
l a k e ' s  l a r g e s t  t r i b u t a r y .  These f i s h  spawn i n  t h e  f a l l .  Thei r  young 
hatch  by e a r l y  sp r ing  and migrate i n t o  t h e  l a k e  which t h e y  use a s  a  
nursery area .  I n  t h e  following o r  second f a l l  and w i n t e r ,  when t h e  out- 
l e t  of  t h e  l a k e  i s  open, t h e  juveni le  s i l v e r  salmon e n t e r  t h e  ocean 
t o  continue t h e i r  growth. I n  two o r  t h r e e  years  they  r e t u r n  t o  Jordan 
Creek, v i a  Lake E a r l ,  t o  spawn and d i e ,  thus  completing t h e  cycle .  
The l i f e  h i s t o r i e s  of k ing  salmon, rainbow t r o u t ,  and coast  c u t t h r o a t  
t r o u t  a r e  s imi la r .  King salmon f i n g e r l i n g s  may o r  may not  spend a yea r  
o r  two i n  t h e  l ake .  It i s  usua l ly  t h e i r  h a b i t  t o  migrate t o  t h e  ocean 
a t  an e a r l i e r  age and s t a y  t h e r e  a  yea r  o r  two longer.  Steelhead and 
coas t  c u t t h r o a t  t r o u t  may never migrate t o  t h e  ocean. There a r e  usua l ly  
r e s iden t  and migratory ind iv idua l s  i n  t h e  same waters .  Coast cu t th roa t  
t r o u t  a r e  a l s o  r e f e r r e d  t o  a s  sea  run cu t th roa t .  Both t r o u t  may spawn 
more than once. 
I n  add i t ion  t o  t h e  anadromous salmonids, Lake E a r l  supports  o t h e r  species  
of  anadromous f i s h ,  t h e  green sturgeon and th reesp ine  s t i ck leback  and 
t h e  P a c i f i c  lamprey. The green sturgeon,  l a r g e s t  of  t h e  anadromous 
f i s h e s ,  i s  r a r e l y  caught,  and no records  e x i s t  t o  i n d i c a t e  they  spawn 
i n  t h e  l ake .  The sturgeon e n t e r  t h e  l ake  from t h e  ocean and become 
trapped when t h e  sand bar  mouth c loses .  Being t r u l y  anadromous, they  
cannot spawn i n  t h e  brackish  water of  t h e  l ake  and Jordan Creek i s  much 
t o o  small t o  accomodate them. 
The l i t t l e  threespine  s t ick leback i s  t h e  smal les t  of  t h e  anadromous 
species .  I n  Lake E a r l ,  it i s  a l s o  t h e  most numerous. Its importance 
t o  t h e  aquat ic  l i f e  of  t h e  l a k e  i s  a s  a  forage f i s h .  The s t i ck leback  
u t i l i z e s  t h e  numerous aqua t i c  i n v e r t e b r a t e s  a s  food and i n  t u r n  serve  
a s  prey f o r  t h e  l a r g e r  predator  species .  
The p r i ck ley  sculp in ,  t h e  only species  t h a t  cannot l i v e  i n  t h e  s e a  water ,  
i s  found i n  t h e  l ake  i n  low numbers, i n  a reas  of  low s a l i n i t y .  Normally 
they  a r e  freshwater  f i s h  but  can t o l e r a t e  a  b rack i sh  environment. The 
p r i ck ley  scu lp in ,  l i k e  t h e  threespine  s t i ck leback  and o t h e r  small f i s h ,  
i s  a  l i n k  i n  t h e  food chain between p l a n t s  and t h e  l a r g e r  and more 
des i r ab le  f i s h  species .  
The P a c i f i c  lamprey i s  anadromous and, l i k e  salmon, d i e s  a f t e r  spawning. 
Fish-l ike,  but without jaws, bones o r  pa i r ed  f i n s ,  t h e  lamprey i s  para- 
s i t i c  i n  t h e  adu l t  ocean dwelling s t age  of  i t s  l i f e .  When young, it 
l i v e s  i n  t h e  muck a t  t h e  bottom o f  l akes  and streams and feeds on de- 
t r i t u s .  It i s  considered by a few people t o  be exce l l en t  e a t i n g  bu t  
i s  not  very popular.  
The s t a r r y  f lounder,  English s o l e ,  sh ine r  perch, t o p  smelt ,  P a c i f i c  
he r r ing ,  staghorn sculp in ,  and bay p ipe  f i s h  a r e  marine species  a b l e  
t o  t h r i v e  i n  brackish condit ions.  P a c i f i c  he r r ing ,  s t a r r y  f lounder ,  
and English s o l e  e n t e r  t h e  c o m e r c i a l  ca tch  and sometimes sportsmen 
angle f o r  them. 
Inve r t eb ra te s  
Not much i s  known o f  t h e  inve r t eb ra te  populat ion of t h e  Smith River 
Delta  and even l e s s  about those  of  Lake Ear l .  The Smith River e s tua ry  
provides a nursery a r e a  f o r  t h e  market c rab  (Cancer magCster); and t h e  
Delta  a l s o  con t r ibu tes  t o  n u t r i e n t s  which e n t e r  t h e  ocean and a r e  nec- 
e s sa ry  t o  t h e  development and s u r v i v a l  of  ocean crab populat ions gener- 
a l l y  found along t h e  Ca l i fo rn ia  c o a s t l i n e  near  t h e  outf low from major 
r i v e r  systems such a s  t h a t  of t h e  Smith. 
Sof t  s h e l l  clams (~zja a r e n a k a )  a r e  present  i n  a reas  of  Delta  mudflats.  
This clam, we l l  adapted t o  muddy s u b s t r a t e  and low s a l i n i t y ,  has t h e  
a b i l i t y  t o  survive  f o r  shor t  periods i n  a reas  low o r  l ack ing  i n  oyygen, 
a s  i s  sometimes encountered i n  e s tua ry  mud ( ~ i c k e t s  and Calvin, 1968) .  
The nor thern  r azor  clam (SilCqua p a t u l a )  and a few barnacles  ( ~ a l a n u s  
s p . )  a l s o  have been i d e n t i f i e d  from t h e  a rea .  
Assorted l e s s e r  inve r t eb ra te s ,  which serve  a s  food i tems f o r  f i s h  and 
fowl, a r e  found throughout t h e  e s tua ry  of  t h e  Smith River.  Isopods and 
anphipods f i n d  s h e l t e r  among t h e  a lgae  covering rocky and gravel  bottoms. 
Nereid worms and burrowing amphipods e x i s t  i n  t h e  muddy bottoms. 
Bay shrimp (Crago s p . )  a r e  commonly found i n  a l l  a reas .  
Amphibians and Rept i les  
Amphibians and some r e p t i l e s ,  although not  a s  aquat ic  a s  t h e  f i s h e s ,  
f a l l  i n t o  t h e  group genera l ly  c l a s sed  a s  aquat ic  animals.  The amphibians 
a r e  represented  by f rogs ,  toads ,  salamanders and newts and t h e  r e p t i l e s  
by l i z a r d s ,  snakes, and t u r t l e s .  
Because of t h e  s a l i n e  environment of t h e  Smith River es tuary ,  none of 
t h e  ampliibians i s  found i n  i t s  waters o r  along t h e  immediate shore l ine .  
However, i n  t h e  numerous small freshwater ponds and nearby marshes 
and along t h e  freshwater margins of  Lake E a r l ,  P a c i f i c  t r e e  frogs and 
red-legged f rogs  abound.l/ The Western toad a l s o  frequents these  p laces ,  
e spec ia l ly  on warm summer nights  when they come out of t h e i r  burrows 
i n  search of insec t s .  The salamanders and newts of which t h e r e  a r e  
numerous species,  inhabi t  t h e  woodland areas  surrounding t h e  f lood p la in .  
Many a re  lungless ,  breathing through t h e i r  s e n s i t i v e  sk ins ,  and cannot 
t o l e r a t e  contact  with t h e  s a l i n e  waters. They a l l  feed on i n s e c t s  and 
a r e  o f t en  seen a t  night  a f t e r  a r a i n .  
The r e p t i l e s ,  although not as  s e n s i t i v e  t o  t h e  high s a l i n i t i e s  do not 
p r e f e r  s a l i n e  conditions. I n  numbers of species ,  snakes dominate t h e  
r e p t i l e  category. There a r e  a t  l e a s t  f i v e  species  inhabi t ing  t h e  f lood 
p la in :  t h e  r i n g  neck, gopher, Pac i f i c  rubber boa, western ra t t l e snake  
and g a r t e r  snake, of which the re  a r e  severa l  sub-species. The snakes 
genera l ly  occupy all land and freshwater areas .  They general ly feed 
upon everything they can swallow, from i n s e c t s  t o  rodelits. 
Lizards usual ly  p r e f e r  t h e  higher and more dry p a r t s  of t h e  Lake Earl-  
Smith River area.  The western fence l i z a r d ,  northern a l l i g a t o r  l i z a r d  
and t h e  western o r  b l u e t a i l  skink occur i n  t h e  f lood pla in .  I n  t h e  
d r i e s t  p a r t  of t h e  year fence l i z a r d s  can be seen around fences,  build-  
ings and open areas .  Skinks and a l l i g a t o r  l i z a r d s  occupy rockpi les  
and wooded areas .  Lizards feed exclus ively  on i n s e c t s  and spiders .  
1/ S c i e n t i f i c  names a r e  appended (Appendix G ) .  
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The only t u r t l e  i n  t h e  Smith River area ,  i n  f ac t  t h e  only one i n  north- 
ern Ca l i fo rn ia , i s  t he  western pond t u r t l e .  It frequents the  permanent 
freshwater ponds and streams where there  i s  adequate depth t o  f ind  she l t e r .  
The amphibians and r e p t i l e s  a r e  probably the  most benef ic ia l ,  
but l e a s t  appreciated, of t he  endemic species. Their d i e t  consis ts  
almost exclusively of prey species commonly considered as  agr icu l tu re  
pes ts  .. Seldom seen, they a r e  almost always present.  
ECOLOGY 
The myster ies  of l i f e  have been pondered and debated by men of  sc i ence ,  
r e l i g i o n  and philosophy s ince  t h e  dawn of  recorded h i s t o r y .  Un t i l  more 
r ecen t  t imes much of  what we be l ieved was based on legend,  myth and 
specula t ion ,  unsupported by t h e  t e s t  of t ime and f a c t .  A s  sc ience  be- 
came more soph i s t i ca t ed ,  techniques became more r e f i n e d  and t h e  s t o r e  
o f  knowledge increased ,  o l d  ideas  were changed o r  discarded and new 
t h e o r i e s  were developed and t e s t e d .  Piece by p iece  t h e  puzzle p a r t s  
have been drawn and f i t t e d  c a r e f u l l y  t o  c r e a t e  an i n t r i c a t e  p i c t u r e  of  
l i f e ' s  complex processes.  
Each l i v i n g  t h i n g  i s  dependent on t h e  environment i n  which it l i v e s ,  and 
each l i v i n g  t h i n g  has developed very s p e c i a l  morphological and physiolo- 
g i c a l  c h a r a c t e r i s t i c s  through evolut ionary  processes which enable it 
t o  occupy a p a r t i c u l a r  niche i n  t h a t  environment. Some organisms have 
a wide range of to l e rance  and may e x i s t  under a v a r i e t y  of  condi t ions .  
Others a r e  so s p e c i f i c  i n  t h e i r  needs t h a t  they  survive  i n  only very 
l i m i t e d  environmental s i t u a t i o n s .  Consequently, any change i n  any eco- 
system, no mat ter  how s l i g h t ,  may have far-reaching e f f e c t s  and can even 
cause t h e  e x t i n c t i o n  of a given species  wi th in  t h a t  p a r t i c u l a r  system. 
Any given wetland, o r  o t h e r  type of environment, i s  composed of many 
smaller  u n i t s  which toge the r  form a very complex ecosystem i n  which a l l  
t h ings  b i o t i c  ( l i v i n g )  and a b i o t i c  (non-l iving) a r e  interdependent .  
Thus Lake E a r l ,  t h e  Smith River Delta  and t h e  f lood p l a i n  t h a t  jo ins  
them a r e  an ecosystem composed of  many smaller  ecologica l  u n i t s  which 
form together  t o  give t h e  a rea  i t s  p a r t i c u l a r  cha rac te r .  This a rea  
i s  a l s o  p a r t  of  a much l a r g e r  ecosystem, t h a t  extends far beyond man's 
p o l i t i c a l  boundaries o r  t h e  parameters encompassed wi th in  t h i s  r e p o r t .  
The l i f e  blood of  t h e  ecosystem i s  energy, o r i g i n a l l y  de r ived  from sun- 
l i g h t .  It e n t e r s  t h e  system through t h e  unique process  o f  photosyn- 
t h e s i s  i n  p l a n t s .  Sunl ight  i s  converted t o  usable  energy, and passed 
on from organism t o  organism through a  complex food chain i n  t h e  form 
of f a t s ,  carbohydrates  and p r o t e i n s .  P l a n t s  a r e  f e d  upon by animal 
~~l.g:ulisms which i n  t u r n  a r e  consumed by l a r g e r  animals. The energy 
~ l t ~ i m n t e l y  i s  passed t o  t h e  h ighes t  animals i nc lud ing  man. The energy 
i s  r e tu rned  t o  t h e  system by t h e  process  o f  decomposition. A s  p l a n t s  
cvld aaimLzls d i e  t hey  a r e  reduced t o  b a s i c  organic  and inorganic  compounds 
by b a c t e ~ i a ,  t h e  decomposers. The breakdown products  a r e  a s s i m i l a t e d  
by p l a n t s  m d  t h e  cyc l e  i s  repea ted .  
'ill? f e r t i l i t y  o f  any given a r e a  i s  determined o r i g i n a l l y  by i t s  s o i l s .  
For t h i s  yeason, 'iver d e l t a s  and lagoons a r e  some of  t h e  most product ive  
a reas  of  t h e  world. Flood waters  annual ly c a r r y  r i c h  s o i l  and organic  
m a t e r i d  from t h e  watershed t o  t h e  f lood  p l a i n ,  Del ta  and Lake E a r l  
d o l t a .  The r i c h  s o i l  s t imu la t e s  l u s h  v e g e t a t i v e  growth which i n  t u r n  
~ r ~ v i d e s  cond i t i ons  necessary f o r  t h e  product ion o f  animal l i f e .  I n  
~ h o  Delza a r e s  rile system i s  a l s o  inf luenced  by t h e  sea .  Each t i d e  
b r ings  nutrients 2s wel l  a s  coun t l e s s  numbers o f  p l a n t  and animal organ- 
i s n s   in;^ The ostuarj- .  Fish o f  many kinds and d e s c r i p t i o n s  move i n  and 
JUT. wixll tho  ~ i d o s ,  forag ing  f o r  food. Sea l s ,  s e a  l i o n s  and c o a s t a l  b i r d s  
2 
-- - aczrazzod by ;:lo f i s h  l i f o .  
2: ;'no z;iler h a ~ d ,  t h e  shal low waters  of Lako E a r l ,  t o g e t h e r  wi tn  t h e  
5?~ssi;iol of r i s h  s o i l s  from t h e  f lood  p l a i n  and watershed a r e  conducive 
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- .  
, -:sn E;UZT~C p l m t  growch. Great q u a n t i t i e s  of  f l o a t i n g  diatoms, 
2 2 2 2  - z-5. r 3 3 ~ e 9  >12nts  Torn t n e  b a s i c  n u t r i e n t  p-oduct ion  t h a t  sup2or ts  
all o t h e r  l i f e  i n  t h e  l a k e .  Small i n v e r t e b r a t e  organisms t h r i v e  i n  t h e  
r i c h  l a y e r  o f  organic  d e b r i s  and s o f t  mud t h a t  covers  t h e  l a k e  bottom. 
Others s w i m  about f r e e l y  o r  a t t a c h  themselves t o  t h e  vege ta t ion .  Num- 
b e r s ,  v a r i e t i e s  and d i s t r i b u t i o n  o f  t h e s e  organisms a r e  determined by 
s a l i n i t y ,  t empera tures ,  bottom sediments,  vege ta t ion  types  and a hos t  
o f  o t h e r  f a c t o r s .  Consequently d i f f e r e n t  k inds  o f  organisms a r e  found 
i n  d i f f e r e n t  l o c a t i o n s  i n  t h e  l a k e  and i n  vary ing  d e n s i t i e s ,  and each 
form u t i l i z e s  t h e  p a r t i c u l a r  eco log ica l  n iche  f o r  which it i s  b e s t  s u i t e d  
Likewise, v e r t e b r a t e  animals a r e  d i s t r i b u t e d  both i n  Lake E a r l  and i n  
t h e  De l t a  according t o  h a b i t a t  p references  and t h e  q u a n t i t y  and a v a i l -  
a b i l i t y  of  food. The use  and s e l e c t i o n  o f  h a b i t a t s  a l s o  i s  i n f luenced  
by seasons ,  weather,  f l ood ing  and o t h e r  f a c t o r s  i nc lud ing  human d i s -  
tu rbance .  Each spec i e s  seeks out  t h e  kinds of food it r e q u i r e s  w i th in  
i t s  own p r e f e r r e d  h a b i t a t  t ypes .  Some may consume t h e  same food i tems 
bu t  f eed  i n  d i f f e r e n t  a r e a s  o r  dur ing  d i f f e r e n t  t ime pe r iods .  Others  
compete d i r e c t l y  i n  t ime and space f o r  t h e  same food source.  
Many marine f i s h  use o r  r e q u i r e  t h e  k inds  of  condi t ions  c r e a t e d  by t h e  
e s t u a r y  and l a k e  f o r  s p e c i a l  l i f e  func t ions .  The anadromous f i s h ,  
salmon and s t ee lhead  f o r  example, e n t e r  both t h e  r i v e r  and l a k e  t o  
spawn. They f i r s t  acc l ima t i ze  themselves t o  t h e  change from s a l t  t o  
f r e s h  water  i n  t h e  e s tua ry .  Af t e r  t h i s  pe r iod  of  adjustment t hey  t r a v e l  
onward t o  t h e  upper reaches  o f  t h e  r i v e r  and i t s  t r i b u t a r i e s  where they  
l a y  t h e i r  eggs. The same phenomenon occurs  i n  Lake E a r l ,  b u t  only a f t e r  
f l ood  s t a g e s  have broken down t h e  dune b a r r i e r s .  The f i s h  then  a d j u s t  
from s a l t  t o  f r e s h  water  i n  t h e  l a k e  i t s e l f  before  moving i n  t h e  t r i b u -  
t a r i e s  t o  spawn. Without e s t u a r i e s ,  lagoons,  spawning streanis and tributaries 
such a s  e x i s t  i n  t h e  Lake E a r l  and t h e  Smith River Delta  anadromous 
f i s h  could soon disappear .  
The mult i tude of inve r t eb ra te  marine l i f e  and t h e  f i s h  from t h e  Lake Earl-  
Delta  ecosystem a t t r a c t s  thousands of b i r d s  of many species ,  each 
k ind  seeking out t h e  organisms on which it feeds  wi th in  i t s  own h a b i t a t  
niche.  I n  t h e  Del ta ,  shorebirds feed i n  t h e  bottom sediments exposed 
a t  low t i d e .  I n  Lake E a r l  shorebirds use t h e  exposed shore l ine ,  open 
mudflats and sand bars .  Using t h e i r  spec ia l i zed  b i l l s  they  probe t h e  mud 
f o r  small i nve r t eb ra te s .  During high t i d e  per iods  they  s c a t t e r  over 
t h e  pas tu res  i n  t h e  f lood p l a i n  looking f o r  worms, l a r v a e  and i n s e c t s .  
Waterfowl t end  t o  concentrate  i n  t h e  shallow e s t u a r i n e  bays ,  sloughs 
and marshes of t h e  Delta;  and, e s p e c i a l l y  upon Lake Ear l .  Waterfowl 
of many kinds and desc r ip t ions  may cover t h e  l a k e  wi th  no s p e c i f i c  p a t t e r n  
d iscernable  t o  t h e  human eye but  each species  i s  a c t u a l l y  u t i l i z i n g  t h e  
p a r t i c u l a r  a r e a  it p r e f e r s .  When puddle ducks a r e  feeding,  they  do so 
i n  shallow water where t h e  t u b e r s ,  l ea fage  and seeds they  seek a r e  wi th in  
reach from t h e  sur face .  I n  c o n t r a s t  t h e  d iv ing  ducks more o f t e n  use 
deeper water a reas .  Some feed on t h e  same aqua t i c  vegeta t ion  but t h e r e  
i s  l i t t l e  d i r e c t  competition s ince  t h e  d ive r s  ob ta in  t h e i r  food a t  depths 
below t h e  reach of puddle ducks. Divers a l s o  t end  t o  consume more 
animal matter .  Some species  feed almost exc lus ive ly  on f i s h  and small  
i nve r t eb ra te s .  
Marshes and open water a reas  a r e  a l s o  important t o  o the r  water-associated 
b i r d s  such a s  loons ,  cormorants and c e r t a i n  of t h e  grebes. Other grebes,  
a s  wel l  a s  t h e  r a i l s  and b i t t e r n s  seek out  qu ie t  backwaters where vege- 
t a t i o n  i s  dense. Egrets  and herons p r e f e r  shallower areas  and wade i n  
A DlVEiarSIfY OF HABITAT ATTRACTIVE TO A VARIETY OF WILDLIFE EXISTS WHEREVER 
COASTAL. FOESTS MEET MARSHLANDS, PASTURES OR SANDMINES. 
(DEFT, FXSi 6 GAME PHOTOS BY JOHN SPEM AND PAT MCLAUGI-LIN - 1974)  
search  o f  small  f i s h ,  c rus taceans  and mollusks.  The wading b i r d s  
search  out r e p t i l e s ,  amphibians, i n s e c t s  and even smal l  marrxnals i n  t h e  
poor ly  dra ined  pas ture lands  found throughout t h e  f l o o d  p l a i n .  Waterfowl 
and some shorebi rds  a l s o  forage o u t  i n  t h e  low pas ture lands .  Some ducks 
and most of  t h e  geese o f t e n  graze  a t  n igh t  on g r a s s e s ,  sedges,  f o r b s  
and g r a i n s  i n  f l ood  p l a i n  lowlands and f i e l d s .  
Pas tu re  and grass lands  a l s o  provide h a b i t a t  food f o r  herbivorous spec i e s  
l i k e  dee r ,  r a b b i t s ,  mice, song b i r d s  and upland gamebirds and a mu l t i t ude  
of i n s e c t s .  I n  t u r n ,  some o f  t h e s e  c r e a t u r e s  became food f o r  hawks, 
owls, e g r e t s ,  herons,  foxes ,  weasels and o t h e r  f l e s h  o r  i n sec t - ea t ing  
c rea tu re s .  Other h a b i t a t s  such as brushlands and wooded a r e a s  provide 
cover f o r  n e s t i n g ,  denning and p r o t e c t i v e  purposes.  Shrubs and t r e e s  
provide l e a f a g e ,  nu t s  and b e r r i e s  r equ i r ed  a s  food by many spec i e s .  
Riparian vege ta t ion  along s treams and wet p l aces  a.re e s p e c i a l l y  e s s e n t i a l  
f o r  mink, beaver ,  o t t e r  and o t h e r  of t h e  many fu rbea re r s .  Flowing s treams 
with r i p a r i a n  cover o f  willow, cottonwood and a l d e r  a r e  p r e f e r r e d  by beaver .  
Their  lodges ,  burrows and dams can sometimes be seen on t h e  r i v e r ' s  
t r i b u t a r i e s .  The r i v e r  o t t e r  i s  a member o f  t h e  weasel family t h a t  l i v e s  
exc lus ive ly  i n  water  and feeds  on f i s h ,  c rus taceans  and o t h e r  aqua t i c  
c r e a t u r e s .  I t s  c l o s e  r e l a t i v e ,  t h e  mink, i s  a l s o  found most commonly 
near  water  a l though it i s  not  a s  s t r i c t l y  water-dependent a s  t h e  ot , t .er .  
Riparian h a b i t a t  a l s o  provides n e s t i n g  and r o o s t i n g  cover f o r  many forms 
of b i r d  l i f e  and i s  e s s e n t i a l  a s  p r o t e c t i v e  cover f o r  both b i r d s  and 
mammals. The u t i l i z a t i o n  of  t h e  open p a s t u r e  l ands  of t h e  Smith River  
f l ood  p l a i n  by most w i l d l i f e  i s  dependent on t h e  a v a i l a b i l i t y  of  r i p a r i a n  
cover d i spe r sed  throughout t h e  a r ea .  The shading e f f e c t  of  t h i s  vege- 
t a t i o n  a l s o  he lps  t o  maintain t h e  low water  temperatures  necessary  t o  
THE SHALLOW MARGINS OF LAKE EARL PROVIDE EXCELLENT FEEDING AREAS FOR 
WADING BIRDS, SHOREBIRDS AND WATERFOWL. 
(DEPT. F I S H  5 GAME PHOTO BY JOHN S E T H  - 1974)  
RIPARIAN HABITAT ALWG THE RQOD FXAIN SLOUGHS AND STREAMS PROVIDE 
NESTING, ROOSTING AND ESCAPE COVER FOR MANY W I L D L I F E  SPECIES. 
(DWT.  F I S H  & GAME PHOTO BY PAT MUAUCHLIN - 1974 )  
support  t h e  e x i s t i n g  f i s h e r y .  The va lue  o f  t h e  r i p a r i a n ,  woodland, low 
pas tu re l ands  h a b i t a t s  and i n  f a c t  t h e  va lue  o f  t h e  whole f l ood  p l a i n  
ecosystem i s  much enhanced by t h e  seasonal  heavy r a i n s  and f lood ing  which 
c r e a t e s  temporary h a b i t a t  co inc id ing  wi th  t h e  heav ie s t  use  pe r iods  by 
win te r ing  migratory b i r d s .  The c e s s a t i o n  of such f looding  would g r e a t l y  
reduce t h e  a r e a ' s  a b i l i t y  t o  support  w i l d l i f e .  
Over thousands of yea r s  o f  evo lu t iona ry  processes ,  each c r e a t u r e  has 
developed very  s p e c i f i c  needs f o r  food, cover and o t h e r  l i f e  requirements .  
Each l i v e s  i n  i t s  own environmental n iche  without  which it could not  
cont inue t o  e x i s t .  The t , i e s  between a  w i l d l i f e  spec i e s  and t h e  t y p e  
of  h a b i t a t s  it w i l l  occupy a r e  so c l o s e  t h a t  t h e  k inds  of  w i l d l i f e  
t h a t  w i l l  occur  i n  a given a r e a  can be  p r e d i c t e d  simply by knowing 
which types  o f  h a b i t a t s  e x i s t  i n  a  given a rea .  Hence, d e s t r u c t i o n  o r  
a l t e r a t i o n  o f  a  p a r t i c u l a r  eco log ica l  u n i t  w i l l  a f f e c t  a l l  l i v i n g  organisms 
wi th in  t h a t  u n i t .  And, changes i n  one u n i t  w i l l  no t  on ly  a f f e c t  surround- 
i n g  u n i t s  but  even tua l ly  t h e  e n t i r e  ecosystem. 
The i n t e r r e l a t i o n s h i p s  between organisms and t h e i r  environment, t h e n ,  
i s  t h e  key t o  understanding l i f e ' s  complex processes .  And, it i s  only 
through such understanding t h a t  n a t u r e  ' s  d e l i c a t e  ba lances  can be 
maintained i n  t h e  f a c e  o f  man-made changes t o  t h e  world around us.  When 
a marsh i s  dra ined  o r  f i l l e d ,  t h e  p l a n t s  and animals t h a t  l i v e d  t h e r e  
a r e  l o s t  un le s s  a  new marsh i s  c r e a t e d  t o  t a k e  i t s  p l ace .  When a pa tch  
o f  woodland i s  cu t  and r ep laced  by houses,  animals and b i r d s  dependent 
on t h a t  h a b i t a t  a r e  reduced i n  numbers i n  d i r e c t  p ropor t ion  t o  t h e  amount 
o f  h a b i t a t  l o s t .  It i s  a l s o  necessary  t o  understand t h a t  t h e  e f f e c t s  
of h a b i t a t  l o s s e s  extend f a r  beyond t h e  l o c a l  a r ea .  The vas t  ma jo r i t y  
o f  waterfowl which use  Lake E a r l  f o r  example, n e s t  i n  Canada and Alaska 
but a r e  dependent on win ter ing  grounds provided by t h e  wetlands o f  C a l i f -  
o r n i a .  Without t h e s e  wetlands t h e  popula t ions  o f  waterfowl i n  t h e  e n t i r e  
" P a c i f i c  Flyway" inc lud ing  Canada and Alaska, would be d r a s t i c a l l y  
reduced. 
The success  o r  f a i l u r e  of  man's e f f o r t s  i n  n a t u r a l  resource  conserva- 
t i o n  i s  c l e a r l y  based on h i s  t rea tment  of  t h e  l ands  and waters  on which 
a l l  l i f e  i s  dependent. It does no good t o  provide l e g a l  p r o t e c t i o n  t o  
any spec i e s  i f  t h a t  spec i e s  has no p l ace  t o  l i v e .  Land use  p lanning ,  
t h e r e f o r e ,  must recognize t h e  needs o f  l i v i n g  t h i n g s  and provide  f o r  
p r o t e c t i o n  o f  h a b i t a t s  e s s e n t i a l  f o r  t h e i r  s u r v i v a l .  
The p re se rva t ion  of  f i s h  and w i l d l i f e  i s  a noble o b j e c t i v e  i n  i t s  own 
r i g h t ,  b u t  t h e  human r a c e  has much more t o  ga in  i n  t h e  process .  For 
man i s  not  j u s t  a bystander;  he i s  j u s t  as much a s  p a r t  o f  t h e  t o t a l  
ecosystem a s  any o t h e r  l i v i n g  c r e a t u r e ,  and i s  sub jec t  t o  a l l  t h e  sys tem's  
l a w s .  I f  man i s  t o  surv ive  he must do so i n  an environment t h a t  i s  capable 
o f  suppor t ing  a l l  l i f e ,  not  j u s t  man alone.  
PRIOR TO THE 1966 FLOOD, THE LOWER S M I M  RIVER WAS DEEP ENOUGH FOR BOAT 
RACING. THE RIVER I S  NOW I N  THE PROCESS OF FZEODVERY AND SOME FORMER 
FISHING HOLES ARE ECOMING REESTABLISHED. 
(WILDLIFE CONSERVATION BOARD PHOTO - 1964) 
RESOURCE USE 
Recreat ional  Use 
The inc rease  i n  l e i s u r e  time and growing mobi l i ty  of t h e  American publ ic  
has l e d  t o  t h e  annual migrat ion of  thousands of metropoli tan a r e a  
r e s i d e n t s  t o  t h e  h in te r l ands  i n  search  of r ec rea t ion .  The n a t u r a l  beauty 
of  t h e  Del Norte County Coast wi th  i t s  redwood f o r e s t s ,  s t reams,  sandy 
beaches and rocky headlands beckons those  who want t o  escape urban l i f e ,  
i f  only f o r  a  day. It i s  reasonable t o  assume t h a t  t h e  current  upward 
t r e n d  i n  r e c r e a t i v e  use demand w i l l  continue. For Del Norte County 
t h i s  w i l l  be extremely important ,  f o r  t h e  economic w e l l  being of  many 
of i t s  c i t i z e n s  w i l l  come more and more t o  depend on income der ived  
from t o u r i s t  t r a d e ,  e i t h e r  d i r e c t l y  o r  i n d i r e c t l y .  
Tourism i s  second only t o  f o r e s t  products  i n  t h e  l o c a l  economy and pre- 
s e n t l y  accounts f o r  about 7% of  t h e  county 's  income (O.E.D.P. Committee, 
1974).  Current v i s i t o r  days use exceeds one mi l l ion  annually.  With 
t h e  absence of  new indus t ry  and a genera l  l e v e l i n g  o f f  of t imber products  
on a sus t a ined  y i e l d  b a s i s ,  tourism and hence, r e c r e a t i o n ,  could conceiv- 
ably  become t h e  a r e a ' s  l ead ing  indus t ry  i n  t h e  forseeable  f u t u r e  (o.E.D.P 
committee, 1974).  
Since t h e  primary t o u r i s t  a t t r a c t i o n  i s  open space, s cen ic  beauty and 
n a t u r a l  resources of t h e  a r e a ,  it i s  r e a d i l y  apparent t h a t  maximum 
economic b e n e f i t s  can only be r e a l i z e d  by preserving  t h e s e  amenit ies .  
Since most r e c r e a t i o n a l  a c t i v i t i e s  here  a r e  outdoor o r i e n t e d ,  weather and 
cl imate p lay  an important r o l e  i n  determining t h e  kinds and periods of 
use. The cool  c l imate  and low ocean water temperatures preclude most 
water contac t  spor t s .  Therefore, most r ec rea t ion  i s  dependent on t h e  
a r e a ' s  scenic  q u a l i t i e s  and n a t u r a l  resources .  Because of inclement weather 
during much of t h e  winter ,  most s ight-seeing use occurs during t h e  s m e r  
months. 
The t o u r i s t  t r a d e  begins i n  June and extends i n t o  September. The Redwood 
National  Park and S t a t e  Parks a t t r a c t  many v i s i t o r s  who s t a y  r o r  varying 
periods t o  engage i n  such a c t i v i t i e s ,  a s  f i s h i n g ,  s ight -see ing ,  camping, 
photography and na tu re  study. A s  t h e  t o u r i s t  season draws t o  a  c l o s e  
i n  September, t h e  most a c t i v e  f i s h i n g  per iod  begins wi th  t h e  annual up- 
stream spawning migrat ion of cu t th roa t  t r o u t  and k ing  salmon. The 
runs usua l ly  begin with t h e  f i r s t  r a i n s .  This i s  followed by a r r i v a l  
of waterfowl with hunting i n  t h e  d e l t a  and on Lake E a r l  beginning i n  
October. 
Natural  resource use can be divided i n t o  two ca tegor i e s .  Those a c t i v i -  
t i e s  t h a t  involve t h e  a c t u a l  removal of a  u n i t  of t h e  resource ,  such 
a s  f i s h  o r  game, a r e  genera l ly  termed appropr i a t ive  uses.  Non-appropri- 
a t i v e  use a r e  those  a c t i v i t i e s  t h a t  do not involve t h e  removal of  any 
resource u n i t s ,  a s  i n  photography, s ight -see ing  and na ture  study. 
Through proper planning both types  of uses can provide a  d iverse  r ec re -  
a t i o n a l  opportunity without se r ious  c o n f l i c t .  
Spor t f i sh ing  - Smith River 
Spor t f i sh ing  f o r  marine and anadromous f i s h  species  exceeds a l l  o the r  
appropr ia t ive  forms of  r e c r e a t i o n a l  use i n  t h e  Smith River Delta  
and Lake E a r l  a rea .  The r i v e r  i s  bes t  known among ang le r s  f o r  i t s  excep- 
t i o n a l l y  l a r g e  s tee lhead and salmon. King salmon, 50 pounds o r  l a r g e r ,  
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angl ing  a t t r a c t i o n .  This spec ies  a l s o  i s  t h e  most popular a t  Lake 
Ear l .  
I n  1970 t h e  Department est imated t h a t  f i s h i n g  e f f o r t  f o r  salmon was 21,400 
days and 20,800 days f o r  s tee lhead.  Fisherman landed an average 0.4 
salmon and 0.4 s tee lhead pe r  angler  day of e f f o r t  which i s  considered 
average success f o r  Ca l i fo rn ia  salmon and s t ee lhead  streams. Comparable 
f i g u r e s  a r e  not ava i l ab le  f o r  coast  cu t th roa t  t r o u t .  
Most f i s h i n g  i n  t h e  Smith River system occurs i n  t h e  lower r i v e r  and 
es tua ry ,  between Hiouchi Bridge and t h e  mouth, a d i s t ance  of  about 1 2  
mi les .  Access and t h e  remoteness of  t h e  xpper Smith and i t s  t r i b u t a r i e s  
a r e  t h e  l i m i t i n g  f a c t o r s  t o  g r e a t e r  use i n  t h a t  a rea .  Access i n  t h e  lower 
Smith i s  considered good f o r  boat fishermen, wi th  t h r e e  launching l o c a t -  
t i o n s  ava i l ab le  between t h e  D r .  Fine Bridge and t h e  mouth. Boat f i s h e r -  
men u t i l i z e  v i r t u a l l y  a l l  navigable d e l t a  waters ,  but because of  t h e  dangers 
involved i n  cross ing  t h e  r i v e r  b a r ,  few boats  vent-me i n t o  t h e  ocean. 
Bank f i s h i n g  access on t h e  o the r  hand i s  poor. S t r e t ches  of t h e  lower 
r i v e r  ava i l ab le  t o  t h e  bank fisherman a r e  l i m i t e d  by how f a r  he w i l l  
walk from t h e  boat ing  access loca t ions .  The Smith River Fishing Access 
( a  Wild l i fe  Conservation Board f a c i l i t y  ) and commercial f a c i l i t i e s  a t  
t h e  mouth a r e  most heavi ly  used. A t h i r d  boat ing  access poin t  i s  l o c a t e d  
(re. 
at  T r a i l ' s  End Resort but i s  subjec t  t o  c losure .  Fishermen have used o the r  access 
l o c a t i o n s  which r equ i re  c ross ing  p r i v a t e  land.  Such access has not  been 
denied but with probable increases  i n  f i s h i n g  and o the r  publ ic  use 
pressure ,  t h e s e  loca t ions  a r e  l i k e l y  t o  be closed.  
Besides salmon and trout , ,  eulachon and shad a r e  t h e  only o the r  species  V 
f o r  which a r i v e r  f i s h e r y  has developed. Eulachon a r e  caught i n  t h e  
-88- 
sp r ing  by both  s p o r t  and commercial fisherman. Shad which were in t roduced  
i n t o  C a l i f o r n i a  i n  1871 i n  t h e  Sacramento River have s i n c e  spread  n o r t h  
and now suppor ts  a f i s h e r y  i n  t h e  Smith River.  Shad provide ang l ing  
s p o r t  dur ing  t h e i r  sp r ing  spawning runs.  On r a r e  occasions a s turgeon 
i s  caught i n  t h e  e s t u a r y ,  bu t  because o f  t h e  s c a r c i t y  no f i s h e r y  has  
developed. 
Red ta i l  perch,  s t a r r y  f lounder  and s u r f  smelt  a r e  sought a f t e r  a t  t h e  
mouth and along t h e  beach f r o n t i n g  t h e  s tudy  a rea .  Hook and l i n e  a r e  used 
t o  ca t ch  t h e  perch and f lounder ,  whi le  d i p  n e t s  s e rve  t o  cap tu re  two 
members o f  t h e  smelt  family,  commonly known a s  day f i s h  and n igh t  
f i s h .  As t h e i r  names imply, t h e s e  a r e  t h e  t imes when t h e s e  spec i e s  make 
t h e i r  spawning runs onto t h e  beach and t h i s  i s  a l s o  when they  a r e  caught .  
Razor clams a r e  dug from j u s t  around t h e  i n s i d e  corner  o f  t h e  sand 
s p i t  and along t h e  beach t o  t h e  south.  So f t  s h e l l  clams a r e  dug from 
t h e  muddy a r e a s  near  t h e  docking f a c i l i t i e s  at t h e  mouth. 
Spor t  F ish ing  - Lake E a r l  
Because of  t h e  summer blooms o f  sago pondwood, most angl ing  i n  Lake E a r l  
occurs  i n  t h e  f a l l ,  win ter  and e a r l y  sp r ing .  The only  open water  pre-  
s en t  i n  summer i s  i n  t h e  main channels and summer angl ing  gene ra l ly  
occurs  t h e r e .  Not only  does t h e  pondweed i n t e r f e r e  d i r e c t l y  wi th  t h e  
f ishermen's  gear  bu t  it makes boa t  ope ra t ion  extremely d i f f i c u l t .  I n  
t h e  f a l l ,  pondweed begins t o  d i e  and angl ing  inc reases .  This  i s  t h e  t ime 
of  yea r  when t h e  l a k e  i s  open t o  t h e  ocean and t h e  salmon and t r o u t  
a r e  beginning t h e i r  annual spawning runs .  And a t  t h i s  t ime o f  y e a r  t h e  
nearby s treams a r e  swollen and muddy and axg le r s  seeking  c l ean  water ,  
i nc rease  f i s h i n g  p re s su re  on t h e  l a k e .  
Coast cu t th roa t  t r o u t  a r e  probably t h e  most sought a f t e r  f i s h  of  a l l  
t h e  species  inhab i t ing  Lake Ear l .  The cu t th roa t  i s  t h e  most numerous 
i n  t h e  sportsman's c r e e l .  The average s i z e  cu t th roa t  i s  s l i g h t l y  longer  
than t e n  inches but twenty inch  specinlens a r e  not  uncommon. They a r e  
landed a t  t h e  r a t e  of about .7 f i s h  per  angl ing  hour. This r a t e  does 
n o t ,  however, r e f l e c t  t h e  o v e r a l l  f i s h i n g  success. When a l l  o t h e r  species  
a r e  considered t h e  success r a t e  i s  much higher .  
Anglers,  f o r  t h e  most p a r t ,  use spinning gear  with b a i t  o r  hardware. 
T ro l l ing  i s  conducted i n  t h e  few channels and i n  t h e  narrows. Otherwise 
l u r e s  a r e  f i s h e d  by cas t ing  and r e t r i e v i n g .  A few l o c a l  anglers  have 
been successfu l  f i s h i n g  f l i e s  i n  s e l e c t e d  a reas  but  t h i s  i s  not  common. 
King and s i l v e r  salmon, rainbow t r o u t  and a l l  o t h e r  species  except stur- 
geon and crabs,  a r e  caught i n  t h e  same manner a s  coast  cu t th roa t  t r o u t .  
Since 1969 when 30,000 s i l v e r  salmon were p lanted  i n  Lake E a r l  t h i s  
f i s h e r y  has been inc reas ing  and may soon surpass  coas t  cu t th roa t  t r o u t  
i l l  numbers caught. Most of t h e  s turgeon f i s h i n g  occurs  i n  t h e  narrows. 
Heavy t a c k l e  and g rea t  pa t i ence  i s  necessary t o  ca tch  t h e s e  f i s h  which 
may exceed s i x  f e e t  i n  length .  Bait  i s  usua l ly  shrimp o r  worms and i s  
f i shed  on t h e  bottom. 
Crabs a r e  captured i n  t r a p s  o r  hoop n e t s  b a i t e d  wi th  f i s h .  The species  
taken i s  dungeness crab ,  which i s  h ighly  pr ized .  The f i s h e r y  f o r  c rabs  
i s  not in t ens ive  and t h e  crab  fisherman genera l ly  a r e  from t h e  l o c a l  
a reas .  
A drawback t o  f i s h i n g  Lake E a r l  i s  l e g a l  access.  The general  angl ing  
publ ic  has l e g a l  access a t  only two places:  a t  t h e  foo t  of  Buzzini 
Road and t h e  foo t  of  Lakeview Road. Both s i t e s  a r e  on t h e  e a s t  s i d e  
of  t h e  l a k e  and n e i t h e r  i s  s u i t e d  f o r  shore  f i s h i n g .  Most a n g l e r s  launch  
t h e i r  boa t s  a t  t h e s e  p o i n t s  and then  f i s h  o t h e r  p a r t s  of t h e  l a k e .  
Access i n  t h e  v i c i n i t y  of  t h e  narrows may be p o s s i b l e  a t  some f u t u r e  
da t e ;  Del Norte County has accepted maintenance r e s p o n s i b i l i t y  f o r  roads i n t o  t h i s  
a r e a  and a s  a r e s u l t  pub l i c  access  may be  assured.  
The n o r t h  coas t  o f  C a l i f o r n i a  from For t  Bragg t o  t h e  Oregon border  has  
never  been u t i l i z e d  by fishermen t o  t h e  ex t en t  t h a t  o t h e r  c o a s t a l  a r e a s  
have, i n  s p i t e  o f  i t s  r i c h  f i s h e r i e s  resources .  Poor acces s ,  bad 
roads and t h e  d i s t a n c e  from major popula t ion  c e n t e r s  have con t r ibu ted  
t o  t h e  l i m i t a t i o n s  on use. A s  people from metropol i tan  a r e a s  seek- 
i n g  r e c r e a t i o n  inc rease  i n  numbers, and wi th  more a v a i l a b l e  l e i s u r e  
t ime and b e t t e r  road cond i t i ons ,  t h e  f i s h e r y  w i l l  become more heav i ly  
u t i l i z e d .  F u l l  f i s h i n g  p o t e n t i a l ,  and accompanying economic b e n e f i t s  
t o  l o c a l  communities can only  be r e a l i z e d  i f  t h e  resource  i s  p r o t e c t e d  
through p re se rva t ion  o f  t h e  e s s e n t i a l  h a b i t a t .  
Hunting 
Waterfowl hunt ing  i s  cur re l i t ly  t h e  g r e a t e s t  app ropr i a t ive  use  of  wild- 
l i f e  w i th in  t h e  Lake Earl-Smith River Del ta  a r e a .  It a l s o  has t h e  
g r e a t e s t  p o t e n t i a l  f o r  i nc reas ing  hunter  oppor tuni ty .  The r e g u l a r  
waterfowl season gene ra l ly  opens i n  October and extends i n t o  January 
provid ing  an average o f  93 hunt ing days annual ly.  
Hunter counts  conducted during t h e  1970-71 and 1971-72 r e g u l a r  water- 
fowl hunt ing  seasons i n d i c a t e  approximately 3000 u s e r  dzys a r e  expended 
annual ly  on Lake Ea r l .  The amount of  hunt ing  use  of  p a s t w e  l ands  
near  t h e  l a k e  and i n  t h e  d e l t a  has no t  been determined. Based on f i e l d  
surveys and hunter  in terv iews,  however, it i s  es t imated  t h a t  more than  
75% of a l l  waterfowl hunting i n  Del Norte County t a k e s  p lace  i n  t h e  
Lake Earl-Smith River Delta  a rea .  And it i s  a l s o  known t h a t  75% of  t h e  
hunting a c t i v i t y  i s  by l o c a l  r e s iden t s .  The remaining use comes l a r g e l y  
from o t h e r  northern Ca l i fo rn ia  hunters  but  some t r a v e l  here  from a s  
f a r  away as  Los Angeles. 
Hunters a l s o  pursue game o the r  than waterfowl, inc luding q u a i l ,  grouse, 
dove, pigeon, sn ipe ,  r a b b i t s  and d e e r ,  but  no informa- 
t i o n  regarding t h e  magnitude of t h i s  use i s  ava i l ab le .  I n  add i t ion ,  
o the r  species  such a s  coyotes, bobcats and ground s q u i r r e l s  a r e  taken.  
The only commercial use of w i l d l i f e  i s  from f u r  t rapping.  Although a  
number of furbear ing  species  a r e  taken,  muskrats make up t h e  bulk of 
t h e  catch.  
The use demand, p a r t i c u l a r l y  f o r  waterfowl hunting,  i s  increas ing .  
With proper planning f o r  preserv ing  and enhancing waterfowl h a b i t a t ,  
and with provis ions  f o r  a d d i t i o n a l  publ ic  access and use e s p e c i a l l y  
t o  p r i v a t e  lands ,  t h e  Lake Earl-Smith River Delta  a r e a  has t h e  p o t e n t i a l  
f o r  inc reas ing  hunting r ec rea t ion  oppor tun i t i e s  s u b s t a n t i a l l y .  
Boating 
Most boat ing  a c t i v i t y  i n  t h e  Lake Earl-Smith River Delta  a rea  i s  asso- 
c i a t e d  with f i s h i n g  o r  hunting. Because of cold water temperatures 
and t h e  na tu re  of t h e  r i v e r  water s k i i n g  and p leasure  boat ing a r e  ex- 
t remely l imi t ed .  The shallow waters  and ever-changing shoals  and 
sand ba r s  f u r t h e r  r e s t r i c t  use t o  t h e  smaller  shallow d r a f t  s k i f f s  and 
outboard motor boats .  Tn 1966 water s k i i n g  near  t h e  Smith River F ish ing  
Access f a c i l i t y  was d iscont inued  because o f  shal low water .  And 
about t h i s  t ime,  t h e  American Legion sponsored power boa t  r a c e s  from t h e  
mouth t o  Kiouchi Bridge w a s  d i scont inued .  The 1964 f l ood  i s  thought 
t o  have con t r ibu ted  g r e a t l y  t o  t h e  shal lowing of t h e  lower r i v e r .  
The shal low n a t u r e  o f  t h e  l a k e s  and t h e  profuse  growth of aqua t i c  vege- 
t a t i o n  seve re ly  l i m i t s  boa t ing  t h e r e .  The e x i s t i n g  launching  f a c i l i t i e s  
on t h e  l a k e s  and r i v e r  i s  adequate t o  meet p re sen t  r e c r e a t i o n a l  boa t ing  
demands. 
Nature Study and S igh t see ing  
The growing pub l i c  i n t e r e s t  i n  conserva t ion  and t h e  "Great American 
~ u t d o o r s "  has g r e a t l y  increased  t h e  numbers of  people who f l o c k  t o  parks 
and o t h e r  a r e a s  of  scenic  and n a t u r a l  resource  s i g n i f i c a n c e .  The 
Redwoods National  Park,  s e v e r a l  s t a t e  parks and t h e  S i x  Rivers  Nat iona l  
Fores t  a t t r a c t  l a r g e  numbers of  v i s i t o r s  each yea r .  V i s i t o r  u se  o f  
t h e s e  a r e a s  i s  t a b u l a t e d  below. 
Area V i s i t o r  Days Use 
Jedediah Smith Redwood S t a t e  Park 210,121 (FY 1974) 
Del Norte Coast Redwood S t a t e  Park 90,411 (FY 1974) 
Redwood National  Park 116,098 (FY 1974) 
S i x  Rivers  Nat ional  Fores t  365,300 (FY 1973) 
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Lakes E a r l  and Talawa and t h e  Smith River  Del ta  a r e  a t t r a c t i v e  elements 
i n  t h e  wide a r r a y  of  outdoor a t t r a c t i o n s  i n  northwestern C a l i f o r n i a .  
And t h e  a r e a  i s  t r a v e r s e d  by a major north-south highway p o t e n t i a l l y  
p u t t i n g  t h e  l a k e s  and d e l t a  w i th in  easy reach t o  t h e  thousands who v i s i t  
t h e  n o r t h  s t a t e .  But poor access  along t h e  lower r i v e r  and around t h e  
l a k e s  s eve re ly  l i m i t s  na tu re  s tudy and s i g h t s e e i n g  oppor tun i t i e s .  A 
f i r s t  s t e p  i n  providing f o r  increased  v i s i t o r  use  of  t h e  l a k e s  and d e l t a  
i s  t o  provide more access .  I n  pre l iminary  p l ans  be ing  developed f o r  t h e  
Smith a s  a  scenic  r i v e r ,  it i s  l i k e l y  t h a t  p lans  w i l l  be included i n  t h e  
recommendations f o r  increased  pub l i c  access .  
S c i e n t i f i c  and Educat ional  Uses 
A l l  c o a s t a l  wetlands o f f e r  p o t e n t i a l  f o r  s c i e n t i f i c  and educa t iona l  u ses .  
H i s t o r i c a l l y  t h e s e  uses  have been heav ie s t  on wetlands near  popula t ion  
c e n t e r s ,  p a r t i c u l a r l y  where co l l eges  and u n i v e r s i t i e s  a r e  l o c a t e d .  
The remote l o c a t i o n  of t h e  Lake Earl-Smith River De l t a  a r e a  i n  r e l a t i o n  
t o  popula t ion  cen te r s  has i n h i b i t e d  such uses  i n  t h e  p a s t .  Present  
i n d i c a t i o n s  a r e  t h a t  t h i s  type  of  use w i l l ,  however, i nc rease  i n  t h e  
f u t u r e .  
Lake E a r l  provides an almost unique s i t u a t i o n  i n  terms of  oppor tuni ty  
f o r  s c i e n t i f i c  and educa t iona l  use.  Conditions which p r e v a i l  l o c a l l y  
a r e  not dup l i ca t ed  anywhere e l s e  on t h e  C a l i f o r n i a  Coast. I n  a d d i t i o n  
t o  t h e  unusual s e t t i n g  and environmental cond i t i ons ,  t h e r e  i s  a  weal th 
o f  n a t u r a l  resources  which make t h e  a r e a  h ighly  a t t r a c t i v e  f o r  s c i e n t i f i c  
s tudy.  
Severa l  s t u d i e s  concerning va r ious  a spec t s  of  t h e  Lake E a r l  ecosystem 
have been completed by s tuden t s  from Humboldt S t a t e  Univers i ty .  It 
i s  a n t i c i p a t e d  t h a t  t h e  l a k e  and r i v e r  w i l l  be i n c r e a s i n g l y  used f o r  
s t u d i e s  t o  s a t i s f y  both undergraduate and post-graduate  requirements .  
The a r e a  w i l l  a l s o  probably be used more f o r  f i e l d  t r i p s  and c l a s s  exer-  
c i s e s  a t  t h e  co l l ege  l e v e l  i n  t h e  f u t u r e .  
I n  addi t ion ,  l o c a l  publ ic  schools  u t i l i z e  t h e  a r e a  f o r  educat ional  
purposes on a classroom and ind iv idua l  s tudent  b a s i s .  The magnitude 
of use i s  not known but t h e  p o t e n t i a l  i s  high. As more emphasis and 
i n t e r e s t  i s  d i r e c t e d  toward environmental and ecologica l  educat ion,  
t h i s  type of use w i l l  become more s i g n i f i c a n t .  
Governmental agencies,  independent foundations and p r i v a t e  comp- 
an ies  a l s o  make use o f  t h e  a r e a  f o r  reasons of  inc reas ing  man's know- 
ledge. S tudies  involving f i s h ,  w i l d l i f e ,  botany, geology, archeology 
and o the r  f i e l d s  have been conducted. 
I n  a r e p o r t  e n t i t l e d  "Education and Research, Comprehensive Ocean Area 
Plan," h igher  educat ional  needs f o r  c o a s t a l  wetlands resource a r e  spe l led  
ou t .  The Smith River nor  Lake E a r l  a r e  no t ,  however, i d e n t i f i e d  i n  a 
p r i o r i t y  l i s t i n g  o f  a r e a s  des i r ed  f o r  research  and educat ion wi th in  t h e  
foreseeable  f u t u r e .  But it can be a n t i c i p a t e d  t h a t  t h e  need f o r  n a t u r a l  
a reas  f o r  educat ional  purposes w i l l  i nc rease  throughout t h e  S t a t e .  
And such increased  needs w i l l  f i r s t  impact resources which a r e  a l ready 
i n  shor t  supply. 
Again, a s  with o t h e r  uses ,  t h e  continued value f o r  s c i e n t i f i c  and edu- 
c a t i o n a l  uses w i l l  depend on man's d e s i r e  and/or a b i l i t y  t o  preserve 
t h e  n a t u r a l  aspects  o f  t h e  area .  
THE SUBDIVISION LAYED OUT ON THE NORTHWEST SIDE OF LAKE EARL REMAINS 
WDEVELOPED EXCEPT FOR PAVED ROADS AM) POWER LIMES. 
(DEPT. FISH E CAME PWTO BY JOHN SPETH - 19741 
DEL WRTE COUNTY. RE IZING THAT I C  DUMPS ARE NOT A COMPATABLE USE OF 
WETLAND RESWJBCES, HAS CLOSED THIS SITE ADJACENT TO YONTUCKET SLOUCH. 
(DEPT. FISH f GAME PMlTO BY JOHN SPEW - 19749 
PROBUMS AND CONFLICTS 
Urban Expansion 
The g r e a t e s t  t h r e a t  t o  t h e  Lake Earl-Smith River Delta  a r e a  i s  urban 
development. The value of t h e  present  n a t u r a l  system, inc luding pas t -  
u res ,  ponds, t h e  e s tua ry ,  t h e  l a k e s ,  dunes and t h e  s c a t t e r e d  remnants 
of c o a s t a l  f o r e s t ,  could be d r a s t i c a l l y  reduced by urban encroachment. 
One subdivis ion ,  designated " p a c i f i c  Shores," was approved by Del Norte 
County i n  1963, before sewage and f lood  con t ro l  problems were adequately 
considered. Paved s t r e e t s  and e l e c t r i c i t y  were provided f o r  purchasers  
of subdivision l o t s ,  but  t o  da te  bu i ld ing  permits  have not  been granted 
because of  sewage and f lood  con t ro l  problems. The l and ,  except f o r  t h e  
roads and e l e c t r i c  l i n e s ,  remains undeveloped. However t h e  f looding 
and sewage problems can be overcome and development t ake  place.  
Subsequent t o  t h e  c rea t ion  of P a c i f i c  Shores t h e  same landowner en- 
gaged VTN, an Orange County a r c h i t e c t u r a l  and engineering f i rm,  t o  pre- 
pare p lans  covering approximately 8,000 ac res  along t h e  coast  between 
t h e  Del Norte County Airport  and t h e  Smith River ,  a d i s t ance  of  about 
10  miles .  I n  1970 t h e  County received t h e  p lan ,  known a s  t h e   e el 
Norte Dunes Subdivision," but has not  ac t ed  upon i t ,  pending approval 
of  t h e  County's genera l  plan ( s p a n ,  correspondence, 1975) .  Considered 
toge the r ,  P a c i f i c  Shores and t h e  proposed Del Norte Dunes Subdivision 
could s i g n i f i c a n t l y  a l t e r  about 9,100 ac res  of t h e  Lake Earl-Smith 
Delta a rea .  The primary impact of t h e  p o t e n t i a l  developments would be 
t o  reduce t h e  w i l d l i f e  and a g r i c u l t u r a l  p roduc t iv i ty  of t h e  a rea .  
Even i f  t h e  l ake  o r  r i v e r  were not g r e a t l y  a l t e r e d ,  t h e i r  value t o  f i s h  
and w i l d l i f e  would be tremendously reduced due t o  t h e  l o s s  of o the r  
SMITH RIVER FLOOD PLAIN 
FROM U.S. ARMY CORPS OF ENGINEERS, 1971 
- Flood Plain 1964 
-- - Standard Project Flood Plain 
elements i n  t h e  ecosystem. Further  degradat ion t o  t h e  remaining n a t u r a l  
system would r e s u l t  from a  wide v a r i e t y  of  i n d i r e c t  and long-range 
e f f e c t s  of  a  r e s i d e n t i a l  development. Increased runof f ,  s i l t a t i o n ,  
human dis turbance ,  pe t  animals and p o l l u t i o n  a r e  a  few such p o t e n t i a l  
e f f e c t s .  
If t h e  present  l e v e l  of w i l d l i f e  and a g r i c u l t u r a l  p roduc t iv i ty  and t h e  
scenic  and r e c r e a t i o n a l  oppor tun i t i e s  of t h e  Lake Earl-Smith River Delta  
a rea  a r e  t o  be maintained, l o c a l ,  r eg iona l  o r  s t a t e  c o n t r o l  of  urban 
expansion w i l l  be necessary. This can be accomplished i n  a  number of  
ways~ inc lud ing  zoning t o  preclude increased  populat ion dens i ty  and ac- 
q u i s i t i o n  of b i o l o g i c a l l y  s e n s i t i v e  a reas .  Furthermore, unrea l ized  
r e c r e a t i o n a l  opportunity i n  t h e  a r e a  could be developed through improved 
access t o  both  t h e  r i v e r  and t h e  l a k e s  
Drainage and Flood Control 
Over t h e  yea r s  t h e  Smith River Delta  and lands  wi th in  t h e  r i v e r ' s  f lood  p l a i n  ( p l a t e  
1 5 )  , inc luding those  around Lake E a r l ,  have been diked,  channeled and 
drained t o  improve a g r i c u l t u r a l  and o t h e r  human uses.  But it appears ,  
f o r  t h e  moment,that an equil ibr ium has been reached between t h e  d e s i r e  
t o  f u r t h e r  d r a i n  and channelize and t h e  economic f e a s i b i l i t y  of doing 
S O .  
Major f loods  have changed t h e  r i v e r ' s  course through t h e  Delta  ( P l a t e  1 6 ) .  
This of course i s  a  n a t u r a l  phenomenon. However, i n  comparing t h e  1856 
channel l o c a t i o n s  t o  those  of 1966, it i s  evident  t h a t  t h e  s i z e  and 
extent  of  channeling i n  t h e  Delta have diminished. Land reclamation 
and s i l t a t i o n  a r e  probably t h e  primary f a c t o r s  causing t h e s e  changes. 
SMITH RIVER CHANNELS 
1856 AND 1966 
0 4 f I Male 
-
P A  C / f / C  
m- 1856 Smith River Channel 
(By Dept. of Interlor Lands Office 
- 1966 Smith River Channel 
Present  l and  use p r a c t i c e s  w i l l  t e n d  t o  maintain t h e  e x i s t i n g  s i z e  and 
alignment of  t h e  system. 
The va lue  of  t h e  Smith River f lood  p l a i n  and l a k e s  E a r l  and Talawa 
f o r  f i s h  an3 w i l d l i f e  i s  based on t h e  drainage and f looding  cond i t i ons  
which 3 i l w  ; X I R V R L ~ .  Ur,der t h e s e  cond i t i ons ,  water courses  t r i b u t a r y  
t o  Lake E a r l  and t h e  lower Smith River t e n d  t o  meander, forming pools  
and undercut banks wi th  in t e rconnec t ing  r i f f l e s .  Streamside vege ta t ion  
provides  shade necessary  t o  r e g u l a t e  water  temperatures  and i s  t h e  
source of  t h e  i n s e c t s  and l a r v a e  t h a t  f i s h  feed  on. The r i p a r i a n  
vege ta t ion  o f  t h e s e  streams a l s o  harbor  many b i r d s  and mammals t h a t  
could not  otherwise e x i s t  i n  open f i e l d s  and pas tu re s .  Potholes ,  poorly 
dra ined  p a s t u r e s ,  seasonal  marshes and permanent ponds and s loughs 
a l s o  a r e  elements of  t h i s  ecosystem important t o  f i s h  and w i l d l i f e .  
Though t h e  demand f o r  improved dra inage ,  s t ream a l t e r a t i o n  o r  f l ood  
c o n t r o l  does not  appear t o  be g r e a t ,  any proposed change i n  l a n d  use 
should be c l o s e l y  eva lua ted  t o  determine i t s  drainage and f lood  c o n t r o l  
requirements .  Those p r o j e c t s  which would s i g n i f i c a n t l y  a l t e r  e x i s t i n g  
drainage and f looding  p a t t e r n s  should not  be approved. 
The Smith River f l ood  problems have been s tud ied  by t h e  U. S. Army 
Corps of  Engineers.  I n  a  1971 r e p o r t ,  t h e  Corps concluded t h a t  r e so lu -  
t i o n  of  t h e  problem through s t r u c t u r a l  measures could not  be economic- 
a l l y  j u s t i f i e d  and t h a t  f lood  damage could be reduced through b e t t e r  
management and use of  t h e  h i s t o r i c a l  f l ood  p l a i n  (u .  S .  Army, 1971) .  
This r e p o r t  was followed with a  f l ood  p l a i n  information r e p o r t  ( u .  S. 
Army, 1971a) designed t o  provide l o c a l  j u r i s d i c t i o n  wi th  b a s i c  informa- 
t i o n  necessary  t o  proper ly  p lan  f o r  t h e  use of  t h e  f lood  p l a i n .  
Sediment a t  ion  
H i s t o r i c a l l y ,  all nor th  coas ta l  r i v e r s  have c a r r i e d  high sediment loads  
because of t h e  geological  na tu re  of  t h e  area.  The Smith River i s  no 
exception. The f l o r a  and fauna of t h e  Smith drainage and f lood p la in  
have evolved and th r ived  under these  condit ions.  However, when sedi -  
mentation i s  accelera ted  by unnatural  causes these  resources may not  
be able  t o  adapt t o  t h e  rap id  changes. 
Man's a c t i v i t i e s  i n  t h e  Smith River and Lake Ear l  drainages have caused 
increased sedimentation i n  t h e  r i v e r  d e l t a  and t h e  lake .  The increases  
and e f f e c t s  of sedimentation a r e  most not iceable  i n  t h e  Smith River drain-  
age. 
Logging a c t i v i t i e s  and t h e  construction of  roads within t h e  Smith 
watershed a r e  t h e  primary contr ibutors  t o  an est imated 45 percent man- 
caused increase over normal condit ions i n  t h e  r i v e r ' s  sediment load  
(u.  S. Department of Agriculture,  1972). Of t h e  t h r e e  major sediment 
sources,  streambank erosion i s  t h e  g r e a t e s t ,  followed c lose ly  by land- 
s l i d e s .  The t h i r d ,  sheet  and gul ly  eros ion,  i s  a r e l a t i v e l y  minor con- 
t r i b u t o r  t o  t h e  r i v e r ' s  sediment load,  and before t h e  a r r i v a l  of man 
t h i s  source of sediment was almost nonexistent.  
Logging a c t i v i t i e s  and road building have g ren t ly  increased stream- 
bank erosion and a r e  d i r e c t l y  o r  i n d i r e c t l y  t h e  cause of increased land- 
s l i d e  a c t i v i t y .  Most land i n  t h e  Smith River drainage i s  owned by t h e  
U. S. Forest Service,  and most of t h e  roads within t h e  drainage a r e  
f o r e s t  service  roads b u i l t  t o  support logging. 
Even though logging p r a c t i c e s  have improved considerably s ince  t h e  e a r l y  
1950 's ,  t h e  watershed has not  f u l l y  recovered from those  l e s s  enl ightened 
p r a c t i c e s  and t h e  r i v e r  i s  s t i l l  r ece iv ing  an adverse payload of  sedi -  
ments a s  a  r e su l - t .  Many roads which do not  measure up t o  present  s tandards 
of cons t ruc t ion  s t i l l  e x i s t .  It i s  est imated t h a t  i f  t h e  road system 
were correc ted ,  sediment y i e l d  on t h e  a r e a  t r e a t e d  would be reduced by 
75 percent  (u. S. Department of  Agr icul ture ,  1972).  
Recent f loods i n  1964 and 1970 cont r ibuted  g r e a t l y  t o  t h e  increased  
sediment i.n t h e  r i v e r .  However, without t h e  impact of  man's a c t i v i t i e s  
i n  t h e  watershed, t h e  e f f e c t s  of those  f loods  would have been consider- 
ab ly  l e s s .  The r e s u l t s  of  t h e  1964 f lood,  one of t h e  g r e a t e s t  recorded 
f o r  t h e  Smith, a r e  s t i l l  evident .  Sediments dumped i n t o  t h e  r i v e r  over 
10  years  ago a r e  s t i l l  being f lushed out  of  holes  and depressions i n  
t h e  r i v e r  on i n t o  t h e  ocean. A massive l ands l ide ,  known a s  t h e  Ra t t l e -  
snake S l i d e ,  occurred on t h e  south fo rk  of t h e  Smith River i n  1970. 
This s l i d e  which i s  s t i l l  a c t i v e ,  was t r i g g e r e d  by man's a c t i v i t i e s  i n  
t h e  v i c i n i t y  ( ~ e p a r t m e n t  of  Fish and Game i n t e r n a l  memorandum, 1970) .  
Extensive t r a c t o r  and cable logging d i r e c t l y  upslope from t h e  avalanche 
s i t e  probably increased  t h e  amount of  sur face  runoff onto t h e  a r e a ,  
causing t h e  s l i d e .  
The e f f e c t s  of  sedimentation upon t h e  Smith River f i s h e r y  a r e  not 
wel l  documented. Logical ly,  however, it can be concluded t h a t  f i s h  pro- 
duct ion and angling have been adversely a f fec ted .  Although no t  quanti-  
f i e d ,  t h e  numbers of  f i s h  i n  t h e  r i v e r ,  and angl ing  success,  appear 
t o  have decreased. 
Sedimentation causes damage t o  f i s h  i n  s e v e r a l  ways. The f i l l i n g  o f  
n a t u r a l  ho le s  i n  t h e  r i v e r  bed reduces t h e  h a b i t a t  r equ i r ed  by anadro- 
mous f i s h .  It a l s o  causes compaction o f  spawning g r a v e l s ,  r ende r ing  them 
unsu i t ab l e  f o r  use.  The r i v e r  tends  t o  become more shal low wi th  fewer 
deepwater a r eas .  The shal lowing e f f e c t ,  a long wi th  t h e  removal o f  r i p a r i -  
an vege ta t ion  due t o  logging ,  road cons t ruc t ion  and o t h e r  o f  man's 
a c t i v i t i e s ,  has  r e s u l t e d  i n  i nc reased  water  tempera tures  l e s s  condu- 
c ive  t o  f i s h  growth and s u r v i v a l .  
The 1972 USDA r e p o r t  con ta ins  many recommendations addressed t o  s p e c i f i c  
causes o f  e ros ion .  Most o f  them concern logging  p r a c t i c e s ,  and road 
b u i l d i n g  and maintenance. I n  t h e  Smith River  dra inage  t h e s e  recommen- 
da t ions  a r e  d i r e c t e d  t o  t h e  U. S. Fores t  Serv ice  as t h e  p r i n c i p a l  l a n d  
owner. Sedimentation would be s i g n i f i c a n t l y  reduced i f  t h e  recommen- 
d a t i o n s  were implemented. 
The impact o f  increased  sedimentat ion through man's a c t i v i t i e s  a r e  l e s s  
apparent  a t  l a k e s  E a r l  and Talawa. The watershed i s  small  and man's 
a c t i v i t i e s  w i th in  it do no t  appear t o  have s i g n i f i c a n t l y  a c c e l e r a t e d  
t h e  f i l l i n g  i n  of t h e  l a k e s .  
Access 
Publ ic  access  t o  t h e  lower Smith River  and Lake E a r l  i s  extremely 
l i m i t e d  and r e q u i r e s  improvement t o  accommodate a n t i c i p a t e d  inc reases  
i n  pub l i c  use.  Access t o  t h e  Smith from a pub l i c  f a c i l i t y  i s  c u r r e n t l y  
provided only by Smith River  Publ ic  F i sh ing  Access. A commercial e n t e r -  
p r i s e  provides  access  t o  t h e  mouth o f  t h e  Smith. These s i t e s  mainly 
provide r i v e r  access  f o r  b o a t e r s ,  p r i m a r i l y  t h o s e  who f i s h  t h e  lower 
A WPUXIFE ERVATION BOARD PROJECT PROVIDES ME ONLY P U X I  SS 
F A C I L I T Y  TO LOWER SMITH RIVER. LAKE EARL I S  C0M"LETR.Y S E D  
RTY AND WSTED AGAINST TRESPASS. 
(WILDLIFE COFJSERVATIQN BOARD AND D W T .  F I S H  & CAME PWTOS - 1964 AND 1974) 
Smith and t h e s e  access  l o c a t i o n s  appear  t o  be adequate  f o r  t h e  boa t  
fishermen needs ( P l a t e  1 7 ) .  
Access t o  Lake E a r l  i s  a v a i l a b l e  from t h e  ends of  Buzzini Road and Lake- 
view Drivf? both on t h e  e a s t  shore o f  t h e  l a k e .  Access t o  t h e  l a k e  i s  
simply t h e  ends of t h e  g r a v e l  roads  wi th  no improved ramps o r  o t h e r  
f a c i l i t i e s  provided. Local hun te r s  a l s o  have gained access  t o  t h e  l a k e  
a t  t h e  "narrows" and near  t h e  mouth from t h e  ends o f  Surf Road and 
Lake Avenue. P re sen t ly  t h e  access  l o c a t i o n s  around t h e  l a k e  appear  t o  
be adequate f o r  hunters  and fishermen who use  boa t s  t o  pursue t h e i r  
s p o r t .  However, bo th  s i t e s  on t h e  no r th  shore  of t h e  l a k e  a r e  s u b j e c t  
t o  c l o s u r e  by t h e  landowners. 
Ex i s t i ng  access  t o  both t h e  lower Smith F ive r  and t o  Lake E a r l  i s  t o  
t h e  water su r f ace  only .  There i s  no pub l i c  acces s  along t h e  per imeter  
of t h e  l a k e  and only l i m i t e d  acces s  f o r  f o o t  t r a v e l  a long t h e  Smith. 
A l l  o f  t h e  l a n d  surrounding Lake E a r l  and a long  both  s i d e s  of  t h e  Smith 
River a.re p r i v a t e l y  owned. S t a t e  o m e r s h i p  i n  t h e  r i v e r  i s  t o  "mean 
h igh  water . "  Legal access  t o  f o o t  t r a v e l  i s  a v a i l a b l e  a long  t h e  r i v e r ' s  
edge when t h e  t i d e  i s  low, but  d i sappea r s  when t h e  t i d e  i s  above 
ord inary  high water mark. What l i t t l e  f o o t  t r a v e l  occurs  a long  t h e  lower 
Smith i s  ma i r ly  by bank f ishermen and it i s  doub t fu l  t h a t  t h e y  l i m i t  
t h e i r  movements along t h e  r i v e r  below t h e  o r d i c a r y  high water  mark. 
Encroachment onto ad jo in ing  p r i v a t e  l ands  undoubtedly occurs .  
It i s  a n t i c i p a t e d  t h a t  a s  t h e  pub l i c  use  of  t h e  r i v e r  and l a k e  i n c r e a s e s ,  
a l i  t repa.ss  on ad jo in ing  p r i v a t e  l ands  w i l l  be p r o h i b i t e d .  To provide  
L W V P E W  DRIVE (AE3OVE) AND BUZZINP ROAD (BELOW) D\ID.AT THE WATER'S EDGE 
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fo r  increased demands f o r  use of these  bodies of water, primarily by 
people who want t o  observe t h e  n a t m a l  a t t r i b u t e s  of t h e  a rea ,  addi- 
t i o n a l  access w i l l  be needed. Three s i t e s  along the  south s ide  of t he  r i v e r  
and one s i t e  on t he  north s ide  a r e  suggested t o  meet these  needs ( p l a t e  17 ) .  
The l e g a l  s t a t u s  of t he  presently used access s i t e s  t o  Lake Ear l  should 
be determined and public access t o  a l l  four s i t e s  guaranteed. Considera- 
t i o n  a l so  should be given t o  acquis i t ion by lease ,  easement o r  purchase, 
a  s t r i p  of land along t he  edge of t he  r i v e r .  
Water Qua l i ty  
The water qua l i ty  of  t he  Smith River and lakes  Ear l  and Talawa are  
present ly  high. The only manifestations of man's a c t i v i t i e s  having 
an adverse impact a r e  increased s i l t  and t u rb id i t y  i n  t h e  Smith River 
and l ives tock wastes entering t he  lakes.  However, t he  t o t a l  impact of 
sedimentation i n  t he  Delta i s  not well documented and ag r i cu l t u r a l  
wastes a r e  not thought t o  have any s ign i f ican t  e f f ec t  on f i s h  and wild- 
l i f e  i n  Lake Ear l .  
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APPENDIX A 
Common P l a n t s  o f  t h e  Lake E a r l  Area and Smith River ~ e l t a '  
Alder ,  Alnus rubra 
Alka l i  bu l rush ,  Scircpus robustus 
American m i l f o i l ,  MzjriophyZZwn verticiZZatwn 
Arrow g r a s s ,  ~r igZoch in  maritima 
Arrow-head, Sagi t tar ia  sp.  
Azolla ,  Azolla mexicana 
Beachgrass,  Ammophila arenaria 
Beach p ine ,  Pinus contorta 
Beach s t rawberry ,  Fragaria chi loensis  
Bearberry,  Arctostaphylos uva-ursi 
Bedstraw, Galiwn t r i f idwn 
Birds  f o o t  t r e f o i l ,  Lotus uliginosus 
Blackberry,  Rubus v i t i f o l i u s  
Blue blossom, Ceanothus t h y r s i f l o m s  
Bracken f e r n ,  Pteris  aquil ina 
Brass bu t tons  , Cotula coronopifo l i a  
But te rcup ,  Ranunculus repens 
Cascara,  R h m u s  purshiana 
C a t t a i l ,  Typha l a t i f o l i a  
Chain f e r n ,  Woodwardia radieans 
Comxon dandel ion ,  Taraxacwn o f f i e ina l e  
Coontai l ,  Ceratophy l lm demersum 
Coulter  willow, Sa l i x  cou l ter i  
Cow c l o v e r ,  T r i f o l i m  wormskioldii 
Coyote brush ,  Baccharis p i lu lar i s  
Curly-leaved dock, Kwnex crispus 
Dock, Rumex crassus 
Dock, Rwnex fueginus 
Douglas f i r ,  Pseudotsuga menziesi i  
Duck p o t a t o ,  Sagi t tar ia  sp  . 
Dune t ansey ,  Tanacetum camphoratm 
Eel  g r a s s ,  Zostera marina 
Elde rbe r ry ,  Sambucus racemosa 
E v e r l a s t i n g  pea,  Lathyrus l a t i f o l i u s  
Fireweed, EpiZobiwn a n g u s t i f o l i m  
Giant bur-reed, Sparganim eurycaqxun 
Goose f o o t ,  drzenopodim sp . 
Greater  duckweed, Spirodela poZyrhiza 
Hai rg ra s s ,  Deschampsia caespitosa 
Hardstem bu l rush ,  Scirpus acutus 
Himalaya b lackber ry ,  Rubus thrysanthus 
H o r s e t a i l ,  Equisetwn hyemale 
Huckleberry, Vacciniwn ovatwn 
Jaumea , Jawnea camosa 
J o i n t g r a s s ,  Paspalum d i s t i c h m  
1/ S c i e n t i f i c  names from Munz's (1959) "A C a l i f o r n i a  F lora ."  
- 
Appendix A - (continued) 
Knotweed, Polygonwn paronychia 
Lady f e r n ,  Athyriwn f i l i x -  foemina 
Leather f e rn ,  Polypodiwn scouleri  
Lesser duckweed, Lema minor 
Licor ice  f e rn ,  Polypodiwn vulgare 
Lupine, Lupinus chamissionis 
Mare' + t a i l ,  Hippurus vulgaris 
Marsh pennywort, Hydrocoty l umbellata 
Marsh p o t e n t i l l a ,  Potent i l la  palustr is  
Marsh rosemary, Limoniwn californicwn 
M i l f o i l ,  Myriophyllwn ve r t i c i l l a twn  
monte re^ cypress,  Cupressus macrocarpa 
Morning g lory ,  Convolvulus solderel la  
Muskgrass, mapa 
Nut g r a s s ,  Cyperus 
Orchardgrass, Dactylis glomerata 
Owls c lover ,  Orthocapus cas t i l l e j o ide s  
Phacel ia ,  Phacelia argentea 
Pickleweed, Salicornia paci f ica  
Red-flowering c u r r a n t ,  Ribes sanguinew/l 
Red-seeded dandelion,  Taraxacw/l laevigatwn 
Redwood, Sequoia sempemirens 
Redwood s o r r e l ,  Oxalis oregana 
Reedgrass, Calamagrostis 
Rush, Juncus bal t icus  
Wegrass ,  Loliwn mul t i f  lorum 
Sago pondweed, Potamoge ton pectinatus 
S a l a l ,  Gaultheria shallon 
Salmonberry, ~ u b u s  spec tab i l i s  
Sal tbush ,  Atriplex  
S a l t g r a s s ,  ~ i s t i c h l i s  spicata 
S a l t  rush ,  Juncus Zeseurii 
Sand verbena, Abronia Za t i fo l ia  
Scouler willow, Sa l i x  scouleriana 
Sedge, Carex 
S i l v e r  beachweed, Franseria chamissonis 
Silverweed, Potent i l la  anserina 
S i t k a  spruce, Picea s i t chens i s  
Slough sedge, Carex obnupta 
Spanish broom, ~ p a r t i w n  juncewn 
Spike redtop bentgrass ,  Agrostis exarata 
Spikerush, Heleocharis macrostachya 
Spiraea ,  Spiraea douglasii  
S t a r  duckweed, Lemna t r i su l ca  
Sweet vernalgrass ,  Anthoxanthum odoratwn 
Thimbleberry, Rubus parv i f lor i s  
Three-square bulrush,  Scirpus americanus 
Timothy, Phlewn pratense 
S i l k - t a s s e l  , Gurrya e Zlipt ica 
Twinberry, Lonicera involuerata 
Velvetgrass ,  Holcus Zanatus 
Water hemlock, Cicuta douglasii  
Water pa r s l ey ,  Oenanthe sarmentosa 
Appendix A - (continued) 
Wax-myrtle, Hy~aica cal i fornica 
White c lover ,  Trifozizm repens 
Widgeon g r a s s ,  Kuppia maritima 
Wild buckwheat, Eriogonwn l a t i f o  Zim 
Wild rice, Zizania aquatica 
Wood f e r n ,  Aspidiwn spinuZosm 
Yarrow, Achi 7 lea m i  2 l e  fo liwn 
Yellow pond l i l y ,  Nuphar poZysepalwn 
APPENDIX B 
Mammals of t h e  Lake E a r l  Area and Smith River  ~ e l t & l  
So r i c idae  
P a c i f i c  shrew, Sorex pacificus 
Vagrant shrew, Sorex vagrans 
Marsh shrew, Sorex bendir i i  
Trowbridge shrew, Sorex trowbridgii 
Talp i  dae 
Shrew mole, Neurotrichus gibbsi i  
Towns end mole, Scapanus townsendii 
Coast mole, Scapanus orarius 
Vespe r t i l i on idae  
L i t t l e  brown myotis ,  Myotis Zucifugus 
Fringed myotis ,  Myotis thysanoides 
Cal i fo rn i a  myotis , Myotis cali fornicus 
Hairy-winged myotis , Nyotis volans 
Yuma myotis,  Myotis ywnanensis 
Hoary b a t ,  Lasiurus cinereus 
Si lvery-ha i red  b a t ,  Lasionycteris noctivagans 
Lump-nosed b a t ,  Plecotus tomsendi i  
Big brown b a t ,  Eptesicus fuscus 
B r a z i l i a n  f r e e - t a i l  b a t ,  Tadarida bras i l iens is  
Leporidae 
Black- ta i led  ha re ,  Lepus cali fornicus 
Brush r a b b i t ,  Sylvilagus bachmani 
Aplodontiidae 
Mountain beaver ,  Aplodontia rufa 
Sc iu r idae  
Beechey ground s q u i r r e l ,  OtospemophiZus beecheyi 
Townsend chipmunk, Eutavia townsendii 
Gray s q u i r r e l ,  Sciurus griseus 
1) ~ c i e n % i Z c  names from I n g l e s '  (1915)* 'tManrmals of t h e  P a c i f i c  S t a t e s . "  
- 
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Doug1 a s  sclui r r e l ,  Tamiasciums dougZasii 
F ' ~ y i n g  s q u i r r e l ,  ~ l a u c o w s  sabpinus 
Pocket g:)pher, !l'homomys bottae 
Cas t o r i d a e  
Beaver, ;'as t o r  canadensis 
Western na rves t  mouse, Reithrodontomys megalotis 
Deer mouse, Peromyscus manicuZatus 
Ducky-i',ioted wood r a t ,  Neotoma fuscipes 
WIii-t,e-frjoted vo le ,  Phenacomys aZbipes 
Red t r e e  mouse, Phenacomys longicaudus 
Red-Sapxed mouse, Cleithrionomys occidental is  
l,ong-t z i i e d  meadow mouse, Micro t u s  longicaudus 
Oregdn meadow mouse, Microtus oregoni 
Ca1i1"ornia meadow mouse, Microtus tali fornicus 
Towns~ncl meadow mouse, Microtus townsendii 
Musisrat, C'rzdatra zibethica 
TJorwa!f r a t ,  Rat tus  norvegicus 
Black ra t ,  Eattus ra t t u s  
Eouse niouse , &s musculus 
Zapodidae 
IPac i f i c  j ~ m p i n g  mouse, Zapus t r ino ta tus  
Ereth i  zont idae 
Porcupine, Erethizon dorsa tm 
Cornon dolphin,  De Zphinus delphis 
ao t  1 le-nosed dolphin,  %rs{ops giZ l i i  
Harbor porpoise ,  Phocaena phocoena 
Appendix B (cont inued)  
O ta r i i dae  
S t e l l e r  sea  l i o n ,  Emetopias jubata 
C a l i f o r n i a  s ea  l i o n ,  ~alophus  ca l i fomianus  
Harbor s e a l ,  Phoca v i t u l i n a  
Canidae 
Gray fox, iirocyon cinereoargenteus 
Coyote , L'anis latrans 
U r  s i. dae 
Black bear ,  Ursus americanus 
Procyonidae 
Raccoon, Procyon Zotor 
R i n g t a i l  c a t ,  Bassariscus as tutus  
Mustelidae 
Mart en ,  Martes americana 
Fi she r ,  Martes pennanti L/ 
Mink, Mustela vison 
Long-tailed weasel,  Mustela frenata 
Ermine, Muste Za ermines 
S t r i p e d  skunk, Mephitis mephit is  
Spot ted  skunk, SpiZogaZe putorius 
River o t t e r ,  Lutra canadensis 
Fel idae  
Mountain l i o n ,  FeZis conco lor  
Bobcat, Lynx rufus  
Cervidae 
Black- ta i led  dee r ,  Odocoileus hemionus colwnbianus 
Roosevelt e l k ,  Cervus canadensis rooseve l t i  
T ' A i t h b u g h  - known t o  occur  i n  t h e  p a s t ,  t h e s e  spec i e s  may now be absent  
i n  t h e  Lake E a r l  v i c i n i t y .  
APPENDIX C 
Birds of t h e  Lake Ear l  Area and Smith River Delta L/ 
Water-associated Birds 
Grebes, Loons, Pelicans and Cormorants 
2 1 Common loon,  Gavia immer (MI-  
Arc t ic  loon, Gavia arctica ( M )  
Red-throated loon, &via steZZata ( M )  
Red-necked grebe, Podiceps grisegena ( M )  
Horned grebe, Podiceps awritus ( M )  
Eared grebe, Podiceps nigricoZ Zis ( M )  
Western grebe, Aechmophoms occidentaZis ( M-R) 
Pied-bil led grebe, Podi Zymbus podiceps (M-R ) 
Brown pel ican,  PeZecanus occidentaZis (M) 
Double-crested cormorant, PhaZacrocorax a k t u s  (M-R ) 
Brandt's cormorant, PhaZacrocorax peniciZZatus ( M )  
Pelagic cormorant, Pha Zacrocorax pe Zagicus ( R ) 
Pelagic Birds 
Northern fulmar, Fulmms gZacialis ( M )  
Sooty shearwater, Puffinus griseus ( M )  
Leach' s storm p e t r e l ,  Oceanodroma Zeucorhoa ( M )  
Pomarine j aeger , Stercorarius p o m a r i n ~  ( M )  
P a r a s i t i c  jaeger,  Stercorarius parasiticus ( M )  
Common murre, Uria aalge ( M )  
Pigeon guillemot , Cepphus co Zwrzba (M ) 
Marbled murrelet  , Brachyramphus marnoratus ( M  ) 
Ancient murrelet  , ~ ~ n t h Z i b o r q h u s  antiquum ( M )  
Tufted puff in ,  Lunda cirrhata (M) 
Wading Birds 
Great blue heron, Ardea herodias ( R  ) 
Green heron, Butorides virescens (R ) 
Cat t l e  e g r e t ,  BubuZcus i b i s  ( M )  
Great e g r e t ,  Casmerodius aZbus (M) 
Snowy e g r e t ,  Egrettu thuZa ( M )  
Black-crowned night  heron, Nycticorax nyctic0Pa~: ( R )  
American b i t t e r n ,  Botaums Zentiginosus (R) 
S c i e n t i f i c  names from Peterson's  "A F i e l d  Guide t o  Western Birds," 
and name changes t h a t  appeared i n  the  Apri l  1973 i s sue  of The Auk. 
2/ R = res iden t ;  M = migrant; M-R = both migratory b i r d s  t h a t  s t a y  over 
and occasionally nes t ;  and, summer v i s i t o r s .  
Appendix C - (cont inued)  
Marsh Bi rds  
V i r g i n i a  r a i l ,  RaZZus lirnicola (M-R ) 
Sora ra i l ,  Porzana car0 Zina (M-R ) 
American coot ,  Fulica americana (M-R ) 
Clapper r a i l ,  Rallus long iros t r i s  (R) 
Wat e r r  owl 
Swans and Geese 
Whist l ing swan, OZor coZumbianus (M)  
Canada goose, Branba canadensis (M) 
Black b r a n t  , Branta nigricans (M) 
White-fronted goose, Anser albi frons  ( M )  
Snow goose, Chen caemlescens (M) 
I R o s s '  goose, %en r o s s i i  (M)  
Emperor goose, Philacte canagica ( M )  
Surface Feeding Ducks 
Mallard,  Anas platyrhynchos (M-R) 
Gadwall, Anas strepera ( R )  
P i n t a i l ,  Anas acuta (M)  
Green-winged t e a l ,  Anas crecca ( M) 
Blue-winged t e a l  , Anas discors  ( M) 
Cinnamon t e a l ,  Anas cyanoptera (N! 
European wigeon, Anas penelope ( M )  
American wigeon, Anas mnericana (M )
Northern shove le r ,  Anas clypeata (M) 
Wood duck, Aix sponsa (R) 
Diving Ducks and S t i f f - t a i l e d  Ducks 
Redhead, Ay thya americana (M) 
Ring-necked duck, Ay thya co l zar i s  (M) 
Canvasback, Aythya va l i s iner ia  ( M )  
Grea ter  scaup, Aythya marila (M) 
Lesser scaup,  Aythya a f f i n i s  ( M )  
Common goldeneye, Bucephala clangula (M)  
Barrows goldeneye, Bucephala is landica (M) 
Buf f l ehead  , Bucephala albeola (M) 
White-winged s c o t e r  , Melanitta deglandi (M) 
Surf s c o t e r  , Melanitta perspic i l la ta  ( M )  
Black s c o t e r ,  Melanitta nigra (M) 
Harlequin duck, Histrionicus his tr ionicus  ( M )  
Oldsquaw, Clangula hyemalis ( M )  
Ruddy duck, Qxyura jamaicensis (M-R)  
Mergansers 
Hooded merganser, ~ophodytes  cucullatus (M-R) 
Common merganser,  Mergus merganser (M-R ) 
Red-breasted merganser, Mergus serrator ( M )  
Appendix C - (cont inued)  
Shorebirds  
Black o y s t e r c a t  cher  , Haematopus bachan i  (R ) 
Semipalmated p love r ,  C32aradrius semipalmatus ( M )  
Snowy p love r ,  Charadrius alexandrinus ( R ) 
K i l l d e e r ,  Charadrius voci ferus  (M-R) 
American golden p love r ,  Pluvial is  dominica ( M )  
Black-bel l ied p love r ,  PluviaZis squataroZa ( M )  
Surf b i r d ,  Aphriza virgata ( M )  
Ruddy t u r n s t o n e ,  Arenaria in terpres  ( M )  
Black t u r n s t o n e ,  Arenia meZanocephaZa ( M )  
Common sn ipe ,  Capella gallinago ( M )  
Long-billed curlew,  Nwnenius mericanus  ( M )  
Whimbrel, Nzunenius phaeopus (M) 
Spotted sandpiper ,  A c t i t i s  macuzaria 
S o l i t a r y  sandpiper ,  Tringa s o l i t a r i a  (4 
Wandering t a t t l e r ,  Heteroscelus incanus ( M )  
W i l l e t ,  Catoptrophorus semipalmatus ( M )  
Greater  ye l lowlegs ,  Li"ringa melanoleucus ( M )  
Lesser yel lowlegs , Binga  f lavipes ( M )  
Red kno t ,  Calidris  canutus ( M )  
Rock sandpiper ,  Calidris  ptilocnemis ( M )  
P e c t o r a l  sandpiper,  CaZidris melanotos ( M )  
Ba i rd ' s  sandpiper ,  Calidris  ba i rd i i  ( M )  
Least sandpiper ,  Calidris  minutilZa ( M )  
h n l i n ,  Calidris  alpina ( M )  
Shor t -b i l l ed  dowitcher ,  Limnodroms griseus ( M )  
Long-billed dowitcher ,  Limnodroms scolopaceus ( M )  
West e r n  sandpiper ,  CaZidris mmri ( M )  
Marbled godwit,  Limosa fedoa ( M )  
Sanderling, Calidris  alba ( M )  
American avoce t ,  Recuruirostra americana ( M )  
Red phalarope,  Phalaropus fu l icar ius  ( M )  
Wilson ' s  phalarope,  Steganopus t r i co lo r  ( M )  
Northern phalarope,  Lobipes lobatus ( M )  
Gulls  and Terns 
Glaucous g u l l ,  Lams hyperboreus ( M )  
Glaucous-winged g u l l ,  k m s  gldzlcescens ( M )  
Western g u l l ,  L m s  occidental is  (R) 
Herring g u l l ,  Lams argentatus ( M )  
Thayer' s  g u l l ,  Larus thayeri  ( M )  
C a l i f o r n i a  g u l l ,  Larus cal i fornicus  ( M )  
Ring-bi l led g u l l ,  k m s  deZawarensis (M) 
Mew g u l l ,  Lams canus ( M ) 
Bonapart e  ' s  g u l l ,  Lams phiZadelphia (M) 
Heermann' s g u l l ,  Larus heermanni ( M )  
Sabine ' s  g u l l ,  Xema sabini  ( M )  
Fos te r"  t e r n ,  Sterna f o r s t e r i  (M) 
Common t e r n ,  S t e m  himndo (M) 
Elegant  t e r n ,  !Fhalasseus elegans T M )  
Caspian t e r n ,  Hydroprogne caspia ( M )  
Black t e r n ,  C32lidonias niger ( M )  
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Rapt o r s  
Vultures  
Turkey v u l t u r e ,  Ca-bhartes aura (M) 
Hawks and Ki t e s  
White-tailed k i t e ,  Elanus leucurus ( R )  
Goshawk, Acc$p<ter g e n t i l i s  ( R  ) 
Sharp-skinned hawk, Accipiter s t r i a t u s  ( R )  
Cooper's hawk, Accipiter eooped i  ( R )  
Red-tailed hawk, Bubeo jama.z'cens~s ( R )  
Red-shouldered hawk, Buteo l ineatus  ( R )  
Rough-legged hawk, Buteo lagopus ( M) 
Golden eag le ,  Aquila chrysaetos ( M )  
Bald e a g l e ,  Haliaeetus leucocephalus ( M )  
Marsh hawk, Circus eyaneus ( M )  
Osprey, Pandion haliaetus (M-R) 
Peregrine f a l c o n ,  Falco peregrinus (M-R) 
Merl in ,  Falco eolwnbarius ( M )  
American k e s t r e l ,  Falco spamerius  ( R )  
P r a i r i e  f a l con ,  Falco mexicanus ( M )  
Owls 
Barn owl, ,3150 alba ( R )  
Screech owl, Otus as io  ( R )  
Great horned owl, Bubo virginianus ( R )  
Snowy owl, Nyctea scandiaca ( M )  
Pygmy owl, GZaucid<wn gnoma ( R  ) 
Long-eared owl, Asio otus ( R )  
Short-eared owl, Asio f  amm me us ( M )  
Saw-whet owl, Aegolius acadicus ( R )  
Burrowing owl, Speoty t o  cwnicularia ( M )  
Land Bi rds  
Grouse, Quail  and Pheasants  
Blue grouse,  Dendragapus obscums ( R )  
Ruffed grouse,  Bonasa urnbellus ( R )  
C a l i f o r n i a  q u a i l ,  ihphortyx caZifornicus R )  
Mount a.in q u a i l ,  Oreortyx pictus ( R )  
Ring-necked pheasa.nt, Phasianus colchicus ( R )  
Pigeons and Doves 
Band-t a i l e d  pigeon,  Co lmb inu  fasciata ( M-R ) 
Rock dove, CoZwnbina Tivia ( R )  
Mourning dove, Zenaida macrowla ( M )  
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Goat suckers 
Common nighthawk, ChordeZles minor ( M-R ) 
Swifts and Hummingbirds 
Black swift, Cypseloides niger (M) 
Vaux ' s swift , Gketura  vauxi ( 14) 
Anna ' s hummingbird, Ca Jyp t e  a n m  (M-R ) 
Rufous hummingbird, Selasphoms rm@s (M-R) 
Allen ' s hummingbird, Selasphorms sasin  (M-R ) 
Kingfishers 
Belted kingfisher, Negaceryle azcyon (R) 
Woodpeckers 
Common flicker, Colaptes auratus (R) 
Pileated woodpecker, lk'yocopus pileatus (R) 
Acorn woodpecker, Melanerpes formicivorus (R) 
Lewis woodpecker, Asyndesmus Lewis (M) 
Yellow-bellied sapsucker, Sphyrqicus  varius (R) 
Hairy woodpecker, Dendrocopos v i l l o sus  (R) 
Downy woodpecker, Dendrocopos pubescens (R ) 
Passerine Birds 
Tropical kingbird, Qrannus me lancholicus (M) 
Western kingbird, Qrannus v e r t i c a l i s  ( M) 
Ash-throat ed flycatcher , Wiarchus cineraseens ( M) 
Black phoebe, Sayorrzis nigricans (R) 
Willow flycatcher, Empidona. t r a i l l i i  (M) 
Hammond ' s flycatcher , ,%upidonax h m o n d i i  ( M) 
Dusky flycatcher, Empidonm oberho l s e r i  (M) 
Western flycatcher, &pidonax d i f f i c i l i s  (M) 
Western wood pewee, Contopus sordidulus (M-R) 
Olive-sided flycatcher, Nuttazlornis borealis  ( M) 
Horned lark, Eremophila a lpe s t r i s  (M) 
Violet-green swallow, Tachyeineta thulassinu ( M) 
Tree swallow, Iridoprocne bicolor ( M) 
Rough-winged swallow, Stelgidopteryx m f i c o l l i s  ( M) 
Barn swallow, Hirundo rus t ica  (M) 
Cliff swallow, Petroche l idon pyrrhonota ( M) 
Purple martin, Progne subis (M-R) 
Steller' s jay, C'yanocitta s t e l l e r i  (R) 
Scrub j aY , Aphelocoma coerulescens (R ) 
Common raven, Cowus c o r m  (R) 
Common crow, Corns  brachyrhynchos (R) 
Black-capped chickadee, Parus a t r i cap i l l u s  (R) 
Chestnut-backed chickadee, Pams m f e s c e n s  (R) 
Bushtit, Psuztripcims m in ims  (R) 
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Red-breasted nutha tch ,  S i t t a  canadensis ( R )  
Brown c reepe r ,  Certhia famiZiaris ( R )  
Wrent i t ,  Chamaea fasc<ata ( R )  
Dipper, Cine Zus mexicanus ( R ) 
House men,  Troglodytes aedon (14) 
Winter wren, Troglodytes troglodytes ( R  ) 
Bewick's w e n ,  Thryomanes bewickii ( R )  
Long-billed. marsh wren, Telmatodytes palus t r i s  ( R  ) 
Americw r o b i n ,  ~ u r d u s  migratogus (M-R) 
Varied tmfi, Ixoreus naevius ( R )  
Hemnit t h r u s h ,  Cathmus guttata (M-R ) 
Swainson's thrush, Catharus ustz~lata ( M )  
Western b l u e b i r d ,  Sealia mexicana (M-R) 
Townsend' s s o l i t a i r e ,  Myadestes t ~ s e n d i  (M-R ) 
Golden-crowned k i n g l e t ,  Reguzus satpapa (M-R) 
Ruby-crowned k i n g l e t ,  Rep lus  calendula (M-R) 
Water p i p i t ,  Anthus spinoletta ( M )  
Bohemian waxwing, Bomb,yci 2 la  garruzus (M )
Cedar waxwing, Bombycilla c e d r o m  (M-R) 
Northern s h r i k e ,  Lanius excubitor (M)  
Loggerhead s h r i k e  , Lanius ludovicianus ( M )  
S t a r l i n g  , s t m u s  vu2garis ( R  ) 
Hutton' s v i r e o ,  Vireo 7zuttoni (M-R) 
So l i t , a ry  v i r e o ,  Vireo so l i tar ius  ( M )  
Warbling v i r e o ,  Vireo gilvus (M) 
Orange-crowned warbler ,  Vemivora ce lata ( R  ) 
Nashvi l le  warb ler ,  Vemivora rmficapizla (M) 
Yellow warbler ,  Dendroica petachia ( R )  
Yellow rumped warbler ,  Dendroica coronata ( M-R ) 
Biack-throat ed gray  warbler ,  Dendroica nigrescens ( M) 
Townsend's warb ler ,  Dendroica townsendi (M) 
Hermit warb le r ,  Dendroica occidentalis ( M )  
Palm warbier ,  Dendroica palmam ( M )  
MacGillivray ' s warbler ,  @oromis t e  Zmiei ( M) 
Common ye l lowth roa t ,  Geothlypis trichas (M) 
Yellow-breasted c h a t ,  Icteria virens ( M )  
Wilson's warb ler ,  WiZsonia pusil ta (M) 
House sparrow, Passer domesticus (R) 
Western me adowlark, Sturne lZa neg le eta ( R ) 
Yellow-headed b l ackb i rd ,  XanthocephaZus xanthocephalus ( M )  
Red-winged b l ackb i rd ,  Agelaius phoeniceus ( R )  
Northern ( ~ u l l o c k ' s )  o r i o l e ,  I c t e m s  galbula (M) 
Brewer's b l ackb i rd ,  Euphagus cyanocephalus ( R )  
Brown-headed cowbird, M o l o t k s  a ter  (R ) 
Western t anage r ,  Piranga Zudoviciana ( M )  
Biack-headed grosbeaA, Pheucticus me2arwcephalus (M) 
Lazul i  bunt ing ,  Passerina amoena (M) 
Evening grosbeak, Hesperiphona vespertina (R ) 
Purple  f i n c h ,  Carpodacus pwpweus (M-R) 
Cassin '  s f inch ,  Carpodacus cassini i  (M-R) 
House f inch ,  Carpodacus mexicanus ( R )  
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Pine s i s k i n ,  Spinus pCnus (R) 
American goldf inch ,  Spinus t r i s  t i s  ( R  ) 
Lesser  go ld f inch ,  Spcnus psaztria ( R )  
Red c r o s s b i l l ,  Loxia m i r o s t r a  (M-R) 
Rufous-sided towhee, PipiZo erythrophthuZmus (M-R) 
Brown towhee, PipiZo fuscus (M-R) 
Savannah sparrow, PassercuZus sandwichensis (R ) 
Vesper sparrow, Pooece t e s  grmineus ( M) 
Dark-eyed junco, Junco hyemaZis (M-R) 
Chipping sparrow, Spize ZZa passerina ( R  ) 
White-crowned sparrow, zono tr ichia Zeucophqs ( R  ) 
Golden-crowned sparrow, Zonotrichia atficapizza (M) 
White-throated sparrow, Zonotrzichia aZbicoZZis (M) 
Fox sparrow, Passere 2 Za i Ziaca ( R  ) 
Lincoln ' s sparrow, Me Zospiza Zinco Znii ( M) 
Song sparrow, Me Zospiza me Zodia (R  ) 
Lapland longspur ,  Calcarius lapponicus ( M )  
Chestnut-col lared longspur ,  Calcarius o m b u s  ( M )  
Snow bunt ing ,  Plectrophenax nival is  ( M )  
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APPENDIX F  
Fishes  Found i n  Lake E a r l  and t h e  Smith River Es tuary  
Lake E a r l  
P a c i f i c  lamprey, ~ampreta tridentata I/ X 
Green s turgeon,  Acipenser medirostris X 
American shad, AZosa sapidissima 
Chum salmon, Oncorhynchus keta 
S i l v e r  salmon, Oncorhynchus kisutch X 
King salmon, Oncorhynchus tshawy tschz X 
Coast c u t t h r o a t  t r o u t ,  SaZmo c lark i i  c lark i i  X 
Rainbow t r o u t ,  Salmo gairdnerii X 
Rainbow s t ee lhead  t r o u t ,  Salmo gairdnerii gairdnerii 
Eulachon, Thalichthys pacificus 
Suckers ,  Catostomus 
Threespine s t i ck l eback ,  Casterosteus aculeatus 
Bay p i p e f i s h ,  Syngnathus Zeptorhynchus 
P r i c k l e y  scu lp in ,  Cottus asper 
P a c i f i c  s taghorn scu lp in ,  Leptocottus armatus 
P a c i f i c  h e r r i n g ,  CZupea harengus pallasi 
Northern anchovy, Engraulis mordax 
Surf smel t ,  Hypomesus pretiosus 
Red ta i l  sur fperch ,  Anrphistichus rhodoterus 
Shiner  su r fpe rch ,  Cymatogaster aggregata 
Topsmelt, Antherinops a f f i n i s  
Saddleback gunnel,  Pholis omata 
Black rock f i sh ,  Sebastea mslanops 
S t a r r y  f lounde r ,  PZatichthys steZZatus 
Engl i sh  s o l e ,  Parophphrys vetuZus 
1/ S c i e n t i f i c  names from Frey and Gates (1974). 
- 
Smith River  
X 
APPENDIX G 
Cnmmon Amphibians and R e p t i l e s  of t h e  Lake E a r l  Area 
and Smith River  Del ta  
Red-legged f rog ,  Rana aurora 
P a c i f i c  t r e e  f rog ,  Hyla reg i z la  
Western t o a d ,  Bufo boreas 
C a l i f o r n i a  s l ende r  salamander,  Batrachoseps attenuatus 
P a c i f i c  g i a n t  salamander, D i c q t o d o n  ensatus 
Pa in t ed  salamander, Ensatina eschoscholtzi  picta 
Rough-skinned newt, Taricha granulosa 
Ringneck snake, Diadophis punctatus 
Gopher snake, Pituophis me larvzoleucus 
P a c i f i c  rubber  boa, Charina bottae 
Western r a t t l e  snake, Crotalus v i r i d i s  
Garter  snakes,  Thamnophis spp. 
Western pond t u r t l e ,  Clerrumjs mamorata 
Western fence l i z a r d ,  SceZoporus occidental is  
Northern a l l i g a t o r  l i z a r d ,  Gerrhonotus coeruleus 
Western skink, Ewneces ski l tonianus 
1/ S c i e n t i f i c  names from Stebbins  (1966) ,  "F ie ld  Guide t o  Western Rep t i l e s  and 
- 
and Amphibians. " 
